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SECTION 1 

SUMMARY OF SCOPE 

The Scope of Treatability Studies for the FS/FOU describes work 

to be conducted in order to evaluate remediation processes for 

the soils/sludges at the site via solidification/stabilization 

processes, extraction, and thermal treatment, and for the ground 

water at the site via steam stripping, critical-fluid extraction, 

UV/peroxidation, and granular activated carbon. 

1-1 
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SECTION 2 

SOLIDIFICATION/STABILIZATION 

2.1 I n t r o d u c t i o n 

A p o r t i o n of the T r e a t a b i l i t y Study w i l l focus on the f e a s i b i l i t y 
of s o l i d i f y i n g or s t a b i l i z i n g s u r f a c e s o i l s l o c a t e d above t h e 
c l a y s t r a t a , and s l u d g e s from both the former p i t a rea above the 
c l a y s t r a t a and t h e t a n k , a t t h e S C P / C a r l s t a d t s i t e . The 
f o l l o w i n g scope of work d e s c r i b e s the p roces se s to be e v a l u a t e d , 
t r e a t a b i l i t y s tudy o b j e c t i v e s and p r o c e d u r e s , and t h e b a s i s fo r 
s e l e c t i n g s o i l / s l u d g e s a m p l e s and s t a b i l i z a t i o n a g e n t s fo r 
t r e a t a b i l i t y . Th i s s t u d y i s i n t e n d e d t o c o l l e c t p r e l i m i n a r y 
i n f o r m a t i o n on d e s i g n mixes for the s o l i d i f i c a t i o n / s t a b i l i z a t i o n 
process for the s i t e . 

2.2 Process D e s c r i p t i o n 

S o l i d i f i c a t i o n and s t a b i l i z a t i o n p r o c e s s e s can be very s i m i l a r 
and of ten the t e rms a r e used i n t e r c h a n g e a b l y . In t h i s r e p o r t , 
t h e te r ra s o l i d i f i c a t i o n r e f e r s t o t h e c o n v e r s i o n of s o i l and 
s l u d g e s t o a s o l i d i n w h i c h c o n t a m i n a n t s a r e p h y s i c a l l y 
i m m o b i l i z e d , while s t a b i l i z a t i o n i s used to i n d i c a t e p roces se s in 
which contaminants a re both p h y s i c a l l y and chemical ly immobilized. 
P h y s i c a l i m m o b i l i z a t i o n c o n s i s t s of e n c a p s u l a t i n g contaminants 
i n s i d e a h igh ly impermeable, s o l i d m a t r i x . There a r e two b a s i c 
t y p e s of p r o c e s s e s t h a t w i l l be e v a l u a t e d in t h i s t r e a t a b i l i t y 
s tudy : c e m e n t i t i o u s and p o z z o l a n i c . The c e m e n t i t i o u s p r o c e s s 
i n v o l v e s t h e mixing of a l k a l i n e m a t e r i a l w i th s o i l o r s l u d g e s 
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( i . e . , w a s t e s ) , so t h a t t h e was te becomes immob i l i z ed i n t o a 
cemen t - l ike m a t e r i a l . A l k a l i n e m a t e r i a l s a r e o f t e n r e f e r r e d to 
as " r e a c t i o n i n i t i a t o r s . " R e a c t i o n i n i t i a t o r s t h a t can be used 
in the cemen t i t i ous p roces s inc lude s laked l ime, high c a l c i u m (or 
d o l o m i t i c ) l i m e , h y d r a t e d l i m e , p o r t l a n d cemen t , q u i c k l i m e , 
cement k i l n d u s t , l i m e k i l n d u s t , and c a r b i d e l i m e s . The 
c e m e n t i t i o u s p r o c e s s chemis t ry i s s i m i l a r to t h a t for commercial 
cement p r o d u c t i o n . 

The p o z z o l a n i c p r o c e s s i s t h e mixing of f i n e l y - d i v i d e d alumina 
and s i l i c a - b a s e d m a t e r i a l s ( i . e . , "pozzolans") and a l k a l i n e e a r t h 
m a t e r i a l s w i t h w a s t e , so t h a t the waste becomes immobilized in a 
dense c r y s t a l l i n e m a t r i x . P o z z o l a n s t h a t can be used i n c l u d e 
cement k i l n d u s t (which i s a l s o an a l k a l i n e r e a c t i o n i n i t i a t o r ) , 
b l a s t furnace s l a g s , f ly ash , and e l e c t r i c f u r n a c e d u s t s . Types 
of f l y ash i n c l u d e b i t u m i n o u s , subbi tuminous , and l i g n i t e a s h e s . 
The p o z z o l a n s and r e a c t i o n i n i t i a t o r s a r e known as p r o c e s s 
" a d d i t i v e s . " The p o z z o l a n i c p r o c e s s c h e m i s t r y i n c l u d e s t h r e e 
c l a s s e s of chemical r e a c t i o n s : 

1. S o l u b l e s i l i c a t e s in the a d d i t i v e s r e a c t with c a t i o n s in the 
was te , thus forming i n s o l u b l e s i l i c a t e s ; 

2. S i l i c a t e s e t t i n g a g e n t s in t h e a d d i t i v e s r e a c t w i th t h e 
remaining s o l u b l e s i l i c a t e s to produce a g e l - l i k e s t r u c t u r e ; 
and 

3 . H y d r o l y s i s , h y d r a t i o n , and n e u t r a l i z a t i o n r e a c t i o n s occur to 
c o n v e r t t h e g e l - l i k e s t r u c t u r e t o a s o l i d i f i e d ( o r 
s t a b i l i z e d ) mass. 

S o l i d i f i c a t i o n o r s t a b i l i z a t i o n of s o i l s and s l u d g e s can be 
implemented by e i t h e r i n s i t u o r e x - s i t u m e t h o d s . In s i t u 
m e t h o d s p r o c e s s t h e s o i l s and s l u d g e s i n p l a c e , w i t h o u t 
e x c a v a t i o n . E x - s i t u methods r e q u i r e i n i t i a l e x c a v a t i o n of the 
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soils and sludges, and mixing of additives with the excavated 

material in an above-ground system followed by replacement on 

site. Both in situ and ex-situ methods will be evaluated. The 

treatability study will also evaluate the effect of solidifying 

or stabilizing the soils and sludges in the presence of ground 

water and rubble. The treatability study is described in detail 

below. 

2.3 Objectives 

The objective of this treatability study is to evaluate the 

effectiveness of these technologies for reducing the toxicity or 

mobility of contaminants in site soils and sludges. Treatability 

tests on actual wastes from the SCP/Carlstadt site will be 

conducted because the performance of these technologies is 

waste-specific. Additives to be utilized in these initial tests 

were selected on the basis of the following information: 

1. Chemical and physical properties of the soils and sludges 

and their associated contamination; 

2. Solidification/stabilization case histories; and 

3. Technical literature. 

S p e c i f i c o b j e c t i v e s of t h e t r e a t a b i l i t y t e s t s i n c l u d e t h e 

fo l lowing : 

1. To d e t e r m i n e t h e a p p l i c a b i l i t y of t h e s o l i d i f i c a t i o n / 
s t a b i l i z a t i o n p roces s to s i t e s o i l and s l u d g e s ; 

2. To d e t e r m i n e t h e e f f e c t i v e n e s s of t h e p r o c e s s f o r 
r emed ia t ion of s i t e s o i l and s l u d g e s , in t e rms of mee t ing 
c e r t a i n s t r e n g t h , p e r m e a b i l i t y , and l e a c h a t e c r i t e r i a ; 

mi 
^ Qroup 



3. To e v a l u a t e p o t e n t i a l chemical p rocess c o n d i t i o n s ; and 

4. To prov ide a p r e l i m i n a r y e s t i m a t e for the u n i t c o s t s . 

2.4 T r e a t a b i l i t y Study Procedures 

The f o l l o w i n g p r o c e d u r e s a r e d e s i g n e d t o e v a l u a t e a r ange of 
p roces ses and s imu la t e the a c t u a l c h e m i c a l r e a c t i o n s t h a t cou ld 
t a k e p l a c e . These p r o c e d u r e s cover raw sample c h a r a c t e r i z a t i o n , 
p rocess t r i a l s , p rocess sample a n a l y s e s , t e s t da ta c o l l e c t i o n and 
e v a l u a t i o n , and r e p o r t i n g of t e s t r e s u l t s . 

T r e a t a b i l i t y t e s t i n g w i l l be pe r fo rmed by u s i n g b e n c h - s c a l e 
t echniques performed in a s u b c o n t r a c t o r l a b o r a t o r y . During t h e 
t e s t s , w a s t e s a m p l e s w i l l be p r o c e s s e d and e v a l u a t e d f o r 
p e r f o r m a n c e d a t a t h a t w i l l e n a b l e t h e e v a l u a t i o n of 
s o u r c e - c o n t r o l t e c h n o l o g i e s . 

2 . 4 . 1 So i l and Sludge Samples for Tes t ing 

S o i l and s l u d g e samples have been s e l e c t e d to be r e p r e s e n t a t i v e 
of the c o n d i t i o n s a t the S C P / C a r l s t a d t s i t e . A l l s i t e sampl ing 
and sample c o m p o s i t i n g w i l l be performed in accordance with the 
Sampling Plan dated 24 Janua ry 1989. Three 5 - g a l l o n c o n t a i n e r s 
of e a c h of t h e f o l l o w i n g s a m p l e s w i l l be r e c e i v e d by both 
s u b c o n t r a c t o r s : 

1. So i l sample l abe l ed "Soi l Hot Spot - Lead," 

2. S o i l sample l abe l ed "Soi l Hot Spot - VOCs," 

3 . S o i l s a m p l e l a b e l e d "Hot Spot S o i l Composi te - A l l 
Pa rame te r s " , 
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4. So i l sample l abe l ed "Overal l So i l Composi te ," 

5. Sludge sample l a b e l e d , "Sludge Hot Spot - B/N," and 

6. S ludge sample l a b e l e d "Sludge Tank and P i t Composite." 

D e t a i l s abou t the above sample types are provided in the Sampling 
Plan dated 24 January 1989. V o l a t i l i z a t i o n dur ing mixing w i l l be 
m i n i m i z e d by l i m i t i n g h a n d l i n g of t h e s a m p l e s i n t o t h e 
c o n t a i n e r s , and m i x i n g c o n d u c t e d o n l y a t t h e c o n t r a c t o r s ' 
f a c i l i t i e s . Sample s i z e s a r e app rox ima te ly twice t h a t requ i red 
by t h e c o n t r a c t o r s , t o a l l o w a d e q u a t e s a m p l e v o l u m e f o r 
a d d i t i o n a l t e s t i n g , i f n e c e s s a r y . 

2 .4 .2 Raw Sample C h a r a c t e r i z a t i o n 

F o l l o w i n g m i x i n g , a p o r t i o n of each sample type rece ived by both 
c o n t r a c t o r s w i l l be s h i p p e d t o CompuChem L a b o r a t o r y f o r 
c h a r a c t e r i z a t i o n . The sample c h a r a c t e r i z a t i o n w i l l se rve as a 
b a s e l i n e for comparison with processed sample c h a r a c t e r i s t i c s and 
for d e t e r m i n i n g p r o c e s s performance. Tables 2-1 and 2-2 provide 
informat ion concerning the ana lyses and l a b o r a t o r y . 

2 . 4 . 3 Process T r i a l s 

The s o i l and s l u d g e s amp le s w i l l be sub jec ted to p rocess t r i a l s 
t o e v a l u a t e t h e f e a s i b i l i t y of c e m e n t i t i o u s , p o z z o l a n i c , or 
p r o p r i e t a r y c h e m i c a l s o l i d i f i c a t i o n / s t a b i l i z a t i o n p r o c e s s e s . 
Process t r i a l s w i l l be def ined as mixing a known weight or volume 
of raw s a m p l e w i t h a known w e i g h t of one o r more p r o c e s s 
a d d i t i v e s , and a l l o w i n g c h e m i c a l r e a c t i o n s i n t h e r e s u l t i n g 
m i x t u r e (o r "plug") for a s p e c i f i e d l eng th of time ( i . e . , "curing 
t i m e " ) . The weights or volumes of raw samples and t h e w e i g h t s of 
a d d i t i v e s a r e t o be d e t e r m i n e d by t h e s u b c o n t r a c t o r s . The 
process t r i a l s w i l l fol low these g u i d e l i n e s : 
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TABLE 2-1 

ENRECO LABORATORIES, Inc. 
STABILIZATION/SOLIDIFICATION TREATABILITY STUDY 

SAMPLE TYPE SAMPLING LOCATIONS 
Soil Hot Spot-Lead ' 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

P-3 
B-3 
B-1, B-2, B-3, B-5, MW-3S 
B-4, P-2, P-3, P-4, MW-6S 
B-1 
Random Points: 4 from Tank and 4 fronn Former Pit 

TREATABILITY ROUND SAMPLE TYPE 

SAMPLE QUANTfTY BREAKDOWN 

ANALYSES 
NUMBER OF DESIGN MIX 
PLUGS TO BE TESTED 

INITIAL RECEIPT Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 

Overall Soil Composite 

Sludge Hot Spot-B/N 

Moisture Content; Lead Analysis 
Moisture Content; VOCs Analysis 
Moisture Content;Proposed Toxicity Characteristic 

Contaminants, FR 21648 6/13/86 
Moisture Content;Proposed Toxicity Characteristic 

Contaminants, FR 21648 6/13/86 
Moisture Content; B/N 

Sludge Tank and Pit Composite Moisture Content; TCL Metals and PCBs 

ROUND I Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

24- Hour Visual Analysis 
by ENRECO 

72 Total 
(6 Samples;4 Conventional Additives/Sample; 

3 Design Mixes/Sample) 



TREATABILITY ROUND SAMPLE TYPE ANALYSES 
NUMBER OF DESIGN MIX 
PLUGS TO BE TESTED 

ROUND 2 Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

ASTM Unconfined Compressive 
Strength Tests (UCS) 

@3, 7, t4 day curing 

36 Total 
(6 Samples; 2 Design Mixes/Sample; 

for 3, 7, 14 day cured plugs) 

ROUNDS 

(Begins after 3- and 
7-day UCS analysis 
in Round 2) 

Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

ASTM Unconfined Compressive 
Strength Tests (UCS) 

@3, 7, 14 day curing 

36 Total 
(6 Samples; 2 Design Mixes/Sample; 

for 3-, 7-, 14 -day cured plugs) 

Hot Spot Soil Composite 
adding ground water if 
moisture level is below 
optimum, or run as is if the 
moisture level is above 
optimum 

Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

TCLP Leachate Development, 
with Complete Analysis of Proposed 
Toxicity Characteristic Contaminants 

FR 21648, 6/13/86 
on a 3-day cured plug 

1 (Best design mix for sample type as 
demonstrated by UCS Testing results 

for 3- and 7-day cured plugs)* 

(SW-846, Method 9100) 
Triaxial Permeability Testing 
on a 14-day cured plug 

6 Total' 
(Replicates made at beginning of Round 3) 

ex: 
ro 

'Based on the UCS test results; the better of the two design mixes will be used tor these tests. 



TREATABILITY ROUND SAMPLE TYPE ANALYSES 
NUMBER OF DESIGN MIX 
PLUGS TO BE TESTED 

ROUND 3 Cont Soil Hot Spot-Lead 

Soil Hot Spot-VOCs 

Hot Spot Soil Composite 

Overall Soil Composite 

Sludge Hot Spot-B/N 

Sludge Tank and Pit Composite 

TCLP on 14-day cured plug, 
Lead Analysis 

TCLP on 14-day cured plug, 
Partial Analysis of Proposed Toxicity 
Characteristic Cotaminants (VOCs only) 
FR 21648, 6/13/86 

TCLP on 3-day cured plug. 
Complete Analysis of Proposed Toxicity 
Characteristic Cotaminants 
FR 21648, 6/13/86 

TCLP on 14-day cured plug. 
Complete Analysis of Proposed Toxicity 
Characteristic Cotaminants 
FR 21648, 6/13/86 

TCLP on 14-day cured plug. 
Complete Analysis of Proposed Toxicity 
Characteristic Cotaminants 
FR 21648, 6/13/86 

TCLP on 14-day cured plug, 
B/N Analysis 

TCLP on 14-day cured plug, 
Metals and PCBs Analysis 

r 

(Replicate made at beginning of Round 3) 

(Replicate made at beginning of Round 3) 

2* (Replicates made at beginning of Round 3) 

1* (Replicate made at beginning of Round 3) 

1* 

r 

(Replicate made at beginning of Round 3) 

(Replicate made at beginning of Round 3) 

Hot Spot Soil Composite Multiple Extraction Procedure on 
a 14-day cured plug. 

Complete Analysis of Proposed Toxicity 
Characteristic Cotaminants 
FR 21648, 6/13/86 

1 ' (Replicate made at beginning of Round 3) 

cr." 

'Based on the UCS test results, the better ol the two design mixes will be used for these tests. 



TABLE 2-2 

HAZCON, INC 
STABILIZATION/SOLIDIFICATION TREATABILITY STUDY 

SAMPLE TYPE SAMPLING LOCATIONS 
Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

P-3 
B-3 
B-1, B-2, B-3, 
B-4, P-2, P-3, 
B-1 
Random Points: 

B-5, MW-3S 
P-4, MW-6S 

4 from Tank and 4 from F 

TREATABILITY ROUND SAMPLE TYPE 

SAMPLE QUANTITY BREAKDOWN 

ANALYSES 
NUMBER OF DESIGN MIX 
PLUGS TO BE TESTED 

INITIAL RECEIPT Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 

Overall Soil Composite 

Sludge Hot Spot-B/N 

Moisture Content; Lead Analysis 
Moisture Content; VOCs Analysis 
Moisture Content;Proposed Toxicity Characteristic 

Contaminants, FR 21648 6/13/86 
Moisture Content;Proposed Toxicity Characteristic 

Contaminants, FR 21648 6/13/86 
Moisture Content; B/N 

Sludge Tank and Pit Composite Moisture Content; TCL Metals and PCBs 

ROUND I 

CC; 

Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

24- Hour Visual Analysis 
by ENRECO 

72 Total 
(6 Samples;2 Conventional Additives/Sample; 

2 Proprietary Additives/Sample; 
3 Design Mixes/Sample) 



TREATABILITY ROUND SAMPLE TYPE mAlYSES 
NUMBER OF DESIGN MIX 
PLUGS TO BE TESTED 

ROUND 2 Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

ASTM Unconfined Compressive 
Strength Tests (UCS) 

(5)3, 7, 14 day curing 

36 Total 
(6 Samples; 2 Design Mixes/Sample; 

for 3, 7, 14 day cured plugs) 

ROUNDS 

(Begins after 3- and 
7-day UCS analysis 
in Round 2) 

Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

ASTM Unconfined Compressive 
Strength Tests (UCS) 

(5)3, 7, 14 day curing 

36 Total 
(6 Samples; 2 Design Mixes/Sample; 

for 3-, 7-, 14 -day cured plugs) 

Hot Spot Soil Composite 
adding ground water If 
moisture level is below 
optimum, or run as is if the 
moisture level is above 
optimum 

Soil Hot Spot-Lead 
Soil Hot Spot-VOCs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Hot Spot-B/N 
Sludge Tank and Pit Composite 

TCLP Leachate Development, 
with Complete Analysis of Proposed 
Toxicity Characteristic Contaminants 

FR 21648, 6/13/86 
on a 3-day cured plug 

1 (Best design mix for sample type as 
demonstrated by UCS Testing results 

for 3- and 7-day cured plugs)* 

(SW-846, Method 9100) 
Triaxial Permeability Testing 
on a 14-day cured plug 

6 Total' 
(Replicates made at beginning of Round 3) 

'Based on the UCS test results; the better of the two design mixes will be used for these tests. 



TREATABILITY ROUND SAMPLE TYPE /\NALYSES 
NUMBER OF DESIGN MIX 
PLUGS TO BE TESTED 

ROUND 3 Cont Soil Hot Spot-Lead 

Soil Hot Spot-VOCs 

Hot Spot Soil Composite 

Overall Soil Composite 

Sludge Hot Spot-B/N 

Sludge Tank and Pit Composite 

TCLP on 14-day cured plug, 
Lead Analysis 

TCLP on 14-day cured plug. 
Partial Analysis of Proposed Toxicity 
Characteristic Cotaminants (VOCs only) 
FR 21648, 6/13/86 

TCLP on 3-day cured plug. 
Complete Analysis of Proposed Toxicity 
Characteristic Cotaminants 
FR 21648, 6/13/86 

TCLP on 14-day cured plug. 
Complete Analysis of Proposed Toxicity 
Characteristic Cotaminants 
FR 21648. 6/13/86 

TCLP on 14-day cured plug. 
Complete Analysis of Proposed Toxicity 
Characteristic Cotaminants 
FR 21648, 6/13/86 

TCLP on 14-day cured plug, 
B/N Analysis 

TCLP on 14-day cured plug, 
Metals and PCBs Analysis 

1* (Replicate made at beginning of Round 3) 

r (Replicate made at beginning of Round 3) 

2* (Replicates made at beginning of Round 3) 

1 ' (Replicate made at beginning of Round 3) 

1* 

1* 

(Replicate made at beginning of Round 3) 

(Replicate made at beginning of Round 3) 

Hot Spot Soil Composite Multiple Extraction Procedure on 
a 14-day cured plug, 

Complete Analysis of Proposed Toxicity 
Characteristic Cotaminants 
FR 21648, 6/13/86 

1* (Replicate made at beginning of Round 3) 

'Based on the UCS test results, the better of the two design mixes will be used for these tests. 



1) Pieces of rubble approximately 1/2" or less in size 

will remain in the raw samples to better simulate 

actual field conditions, pieces over 1/2" will be 

removed from the samples; 

2) The subcontractor will determine the optimal soil and 

sludge moisture content for successful processing and 

will compare the moisture content to that of the sample 

types received for study. If sample types do not have 

sufficient moisture content, the moisture content will 

be adjusted by the addition of water. The study will 

address the inclusion of site ground water for 

processing of one site soil hot spot composite sample. 

Alternately, if samples have greater than the optimum 

moisture content, the samples will be brought to 

optimum by dewatering. In addition, if samples have 

greater than the optimum moisture content, the study 

will address as well the solidification of an "as is" 

sample of the hot spot soil composite; one at above 

optimum level. 

3) Process additives to be evaluated will be selected with 

the individual subcontractor, and will include as a 

minimum, the following additive types: 

a) For the cementitious process: hydrated lime 

or lime kiln dust as reaction initiators (in 

different mix design trials). 

b) For the pozzolanic process: hydrated lime or lime 

kiln dust as reaction initiators (in different mix 

design trials), and cement kiln dust or fly ash as 

pozzolans (also in different trials). 

0 {/ li 9 ^ - ^ 
2-6 

^ ^ ^ ^ ^ Q r o u p 



P r o p r i e t a r y a d d i t i v e s may a l s o be u s e d , c o n t i n g e n t on p r i o r 
n o t i f i c a t i o n . P r o p r i e t a r y a d d i t i v e s w i l l be a u t h o r i z e d only if 
each of the fol lowing c o n d i t i o n s i s met: 

1) The p r o p r i e t a r y p rocess has a l r eady been developed on a 
commercial s c a l e by the s u b c o n t r a c t o r , 

2) The s u b c o n t r a c t o r p r o v i d e s p e r f o r m a n c e d a t a t h a t 
adequa te ly d e m o n s t r a t e t h e s u c c e s s of t h e p r o p r i e t a r y 
process for t r ea tmen t of s i m i l a r m a t e r i a l s , and 

3) The s u b c o n t r a c t o r p r o v i d e s c o n f i r m a t i o n t h a t t h e 
a d d i t i v e i s nonhazardous. 

P r o c e s s t r i a l s pe r fo rmed w i l l r e p r e s e n t a r ange of mix r a t i o s 
( i . e . " a d d i t i v e r a t i o s " ) . Each p r o c e s s t r i a l w i l l r e p r e s e n t a 
s i n g l e a d d i t i v e m i x t u r e a t a s i n g l e a d d i t i v e r a t i o for a s i n g l e 
sample type ( i . e . , a s i n g l e "design mix" ) . 

Round 1 

Each s u b c o n t r a c t o r w i l l d e v e l o p an i n i t i a l s e t of t h r e e design 
mixes for each type of a d d i t i v e a l k a l i n e m a t e r i a l , p o z z o l a n , or 
p r o p r i e t a r y a g e n t , as a p p l i c a b l e . The n ixes w i l l be made in the 
l a b o r a t o r y v ia blending of sample and p rocess a d d i t i v e s . 

Each s u b c o n t r a c t o r w i l l v i s u a l l y e v a l u a t e the r e s u l t i n g process 
p l u g s a f t e r one d a y , f o r t h e p r e s e n c e of f r e e l i q u i d s and for 
a p p a r e n t s t r u c t u r a l s t a b i l i t y . Only t h o s e d e s i g n mixes t h a t 
r e s u l t in p lugs with s t r u c t u r a l s t a b i l i t y and the absence of f r e e 
l i q u i d , w i l l be given f u r t h e r c o n s i d e r a t i o n . 

0 u u y J V' 
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Round 2 

Based on the evaluations in Round 1, the subcontractor will 

select two design mixes for each sample for a second round of 

mixes (Round 2). For each design mix selected for Round 2, three 

samples will be prepared for subsequent unconfined compressive 

strength (UCS) testing at 3, 7, and 14 days of curing. Curing 

will consist of sealing the plug in a moisture-tight container to 

prevent drying (or the additional intake of moisture), and 

allowing the plug to stabilize in an environment controlled at 10 

to 20° C. 

For each UCS analysis, one of these two test methods will be 

used, depending on the material type: 

Cohesive soil-like materials: ASTM-2166, 

Monolithic materials: ASTM-1633. 

The UCS performance test results will provide a plot of strength 

versus curing time for each design mix. These data plots will be 

evaluated as described later under "Test Data Evaluation" in this 

scope of work. 

Each subcontractor will evaluate the Round 2 design mixes for 

visual characteristics and strength after 7 days of curing. Two 

design mixes per sample, that require a relatively lower additive 

ratio to achieve the selected performance criteria of 50 psi UCS, 

will be selected for further evaluation in a third round of mixes 

(Round 3). The selection of the 50 psi strength criteria was 

made for consistency with the strength gain requested by EPA in 

remediation projects at other sites. 

*-i}u93f-
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Round 3 

Based on the results of the Round 2 evaluations, contractors will 

refine design mixes in Round 3, and may develop additional design 

mixes using additives and additive ratios not evaluated in the 

first two rounds. 

Modification of additive ratios for certain design mixes, are to 

focus on determining possible optimal design mix ratios for 

achieving the strength performance criteria for each soil type. 

Initially, five replicate plugs of each design mix will be 

prepared for each soil type. In the case of the hot spot 

composite, eight replicate plugs of each design mix will be 

prepared initially. Strength performance testing will consist of 

UCS testing on 3-, 7-, and 14-day cured plugs. Based on the 

results of this strength testing, the best design mix for each 

sample will be selected for further performance testing, 

consisting of triaxial permeability and extraction leachate 

analyses. These two analyses will be tested at 14-day curing 

times. 

Each permeability analysis will be conducted via the triaxial 

permeability test procedure outlined by USEPA (SW-846, method 

9100). The test should be run in a triaxial permeameter (i.e., a 

flex-wall permeameter). Because of the aggressive mixing during 

the stabilization process, the stabilized mass in the field and 

the laboratory plugs are expected to have identical permeability 

values for vertical and horizontal flows. Therefore, the 

permeability values obtained in this test will represent both 

vertical and horizontal permeabilities. 

As noted above, extraction leachate tests will be run on the 

duplicate sample plugs of those samples that are selected for 

permeability testing. Permeability and leachate tests will be 
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conduc ted c o n c u r r e n t l y , due t o t h e r e s t r i c t i v e t ime frame fo r 
c o m p l e t i n g t r e a t a b i l i t y and t h e l e n g t h of t i m e r e q u i r e d f o r 
c h e m i c a l a n a l y s i s of l e a c h a t e s . For l e a c h a t e a n a l y s e s , t h e 
s u b c o n t r a c t o r w i l l send p lugs to the same i n d e p e n d e n t l a b o r a t o r y 
t h a t r e c e i v e d and a n a l y z e d p o r t i o n s of the raw samples e a r l i e r . 
The s u b c o n t r a c t o r s w i l l e v a l u a t e the r e s u l t s of p e r m e a b i l i t y and 
l e a c h a t e q u a l i t y , and make p r e l i m i n a r y d e t e r m i n a t i o n s of t h e 
a d d i t i v e types and des ign mixes f o r each s o i l and s l u d g e sample 
t y p e . L e a c h a t e s w i l l be d e v e l o p e d v i a t h e T o x i c i t y 
C h a r a c t e r i s t i c Leaching Procedure (TCLP) p r o m u l g a t e d by t h e EPA. 
A s i x t h r e p l i c a t e of t h e b e s t "Hot Spot S o i l Composite" design 
mix p l u g w i l l unde rgo a M u l t i p l e E x t r a c t i o n P r o c e d u r e (MEP) 
a f t e r 14 days of cur ing as w e l l . 

The c o n t r a c t o r w i l l d e t e r m i n e t h e o p t i m a l s o i l and s l u d g e 
m o i s t u r e c o n t e n t f o r s u c c e s s f u l p r o c e s s i n g , and w i l l compare 
m o i s t u r e c o n t e n t t o t h a t of the sample types rece ived for s tudy . 
I f s a m p l e t y p e s do n o t h a v e s u f f i c i e n t m o i s t u r e c o n t e n t , 
adjustments w i l l be made us ing tap wa t e r . 

In a d d i t i o n , one ho t s p o t s o i l compos i t e sample w i l l be brought 
to o p t i m a l m o i s t u r e l e v e l s u s i n g ground w a t e r from t h e s i t e , 
r a t h e r t h a n t a p w a t e r , t o i n v e s t i g a t e the a f f e c t s of s i t e ground 
w a t e r t o t h e p r o c e s s . A l t e r n a t i v e l y , i f m o i s t u r e c o n t e n t i s 
g r e a t e r than t h a t r e q u i r e d , the sample w i l l be s o l i d i f i e d "as i s " . 
After the second UCS t e s t i n g (7 -day c u r i n g ) , t h e d e s i g n mix fo r 
t h e h o t s p o t s o i l c o m p o s i t e s a m p l e w i t h b e t t e r s t r e n g t h 
performance w i l l be remixed, accord ing to these s t a t e d c o n d i t i o n s . 
A f t e r c u r i n g f o r 3 d a y s , t h e d e s i g n mix p l u g w i l l unde rgo 
l e a c h a t e a n a l y s i s . 

I n d i c a t o r c o n s t i t u e n t s f o r c h e m i c a l a n a l y s i s of the l e a c h a t e s , 
s e l e c t e d in o rder to e v a l u a t e the r e d u c t i o n in c h e m i c a l m o b i l i t y 
by t h e s o l i d i f i c a t i o n / s t a b i l i z a t i o n p r o c e s s , a re noted in Tables 
2-1 and 2 -2 . 
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F i g u r e 2 - 1 p r e s e n t s a f l ow d i a g r a m s h o w i n g t h e s u c c e s s i v e 
t r e a t a b i l i t y rounds and sample plug ana lyses to be conducted. 

2.5 Test Data Evaluation 

The p l o t s of u n c o n f i n e d compressive s t r e n g t h versus cur ing t ime, 
t he t r i a x i a l p e r m e a b i l i t y t e s t r e s u l t s , and t h e e x t r a c t i o n 
l e a c h a t e d a t a w i l l be e v a l u a t e d t o a l l o w t h e f o l l o w i n g 
d e t e r m i n a t i o n s : 

1) F e a s i b i l i t y of a c h i e v i n g a c c e p t a b l e s t r e n g t h , 
p e r m e a b i l i t y , and l e a c h a b i l i t y i n t h e p r o c e s s e d 
samples; 

2) The r e l a t i v e c u r i n g r a t e s of va r ious des ign mixes t h a t 
a c h i e v e a c c e p t a b l e s t r e n g t h , p e r m e a b i l i t y and 
l e a c h a b i l i t y ; and 

3) The d e s i g n m i x e s c a p a b l e of a c h i e v i n g a c c e p t a b l e 
s t r e n g t h , p e r m e a b i l i t y and l e a c h a b i l i t y a f t e r a 
r e a s o n a b l e l e n g t h of cur ing and u t i l i z i n g an economical 
a d d i t i v e r a t i o . 

Pe r fo rmance da ta for the des ign r.nixes w i l l be compared, and these 
mixes ranked a c c o r d i n g t o t h e i r a b i l i t y t o a d d r e s s c o m p r e s s i v e 
s t r e n g t h , p e r m e a b i l i t y and l e a c h a t e t e s t i n g . 

2.6 Report ing of Test Resu l t s 

Each s u b c o n t r a c t o r w i l l p rovide a ve rba l r e p o r t of the s t a t u s and 
i n t e r i m r e s u l t s of the t r e a t a b i l i t y t e s t s . Hard c o p i e s of d a t a 
f o r s p e c i f i c d e s i g n mix i d e n t i f i c a t i o n s w i l l be s e n t by the 
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r i G D R E 2 - 1 

FLOW DIAXSRAM FOR T R E A T A B I L I T Y WORK 

ROUND 1 PROCESS TRIALS 

6 Samples x 4 additives x 

3 mix ratios = 72 plugs 

Visual test after 1-day curing 1 -_^ 1 

Salaotlon of 
for Rouod 2 

daaign mlxaa 
•valuation 

RODND 2 DESIGN MIX FOR STRENGTH 

6 Samples x 2 Des ign Mixes x 

3 p l u g s = 36 p l u g s 

3 - d a y UCS 

7-day UCS - | H - d a y UCS 

P l o t c u r i n g 

t i m e v s . UCS 

S a l a c t l o n o f 2 d a a i g n m l x a a 
f o r R o u n d 3 a v a l u a t l o n 

RODtlD 3 OPTIMAL DESIGN MIX« 

6 Samples x 2 R e f i n e d Des ign Mixes 

5 p l u g s = 60 p l u g s 

3 -day UCS 

7-day UCS 

1 4 - d a y TCLP 14-day UCS 

TCLP L e a c h a t e 

A n a l y s i s 

14 -day t r i a x i a l 
p e r m e a b i l i t y 

P l o t c u r i n g 

t i m e v s . UCS 

Recommendat ion by c o n t r a c t o r 
of a d d i t i v e t y p e s and d e s i g n 
m i x e s f o r f u r t h e r e v a l u a t i o n 

"Refe r t o T a b l e s 2 - 1 and 2 -2 f o r e x t r a t e s t i n g f o r t h e Hot Spot S o i l Co mp o s i t e S a m p l e s . 
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s u b c o n t r a c t o r s . Each s u b c o n t r a c t o r w i l l p r o v i d e a b r i e f 
t r e a t a b i l i t y r e p o r t c o n t a i n i n g the fol lowing in fo rmat ion : 

1) Summary of t h e p r o c e d u r e s used t o d e v e l o p t h e t e s t 
p l u g s . 

2) Summary of a l l p r o c e s s pe r fo rmance d a t a , i n c l u d i n g 
s t r e n g t h , p e r m e a b i l i t y , and e x t r a c t i o n l e a c h a t e q u a l i t y 
a n d a l l d e s i g n m i x e s r e c o m m e n d e d f o r f u r t h e r 
e v a l u a t i o n . 

3) I d e n t i f i c a t i o n of t h e c h e m i c a l p r o c e s s ( i . e . , 
p o z z o l a n i c , c emen t i t i ous or o t h e r ) used to d e v e l o p each 
of t h e mix d e s i g n s f o r w h i c h p e r f o r m a n c e d a t a a r e 
r e p o r t e d . 

4) I d e n t i f i c a t i o n of t h e p r e f e r r e d a d d i t i v e r a t i o to 
achieve the per formance g o a l , i n c l u d i n g any n e c e s s a r y 
w a t e r r e m o v a l o r a d d i t i o n , a long w i t h an e s t i m a t e d 
a d d i t i v e r a t i o for f u l l - s c a l e p r o c e s s i n g of t h e w a s t e , 
a s p r o j e c t e d o n t h e b a s i s o f k n o w n w a s t e 
c h a r a c t e r i s t i c s . 

5) A c o n c i s e e v a l u a t i o n of p r o c e s s i m p l e m e n t a b i l i t y t o 
accommodate the c h a r a c t e r i s t i c s of the s i t e and was te . 

6) D i s c u s s i o n c o n c e r n i n g v o l a t i l i z a t i o n / e x o t h e r m i c 
r e a c t i o n s encountered dur ing t h e t e s t s , and methods t o 
c o n t r o l p o t e n t i a l e m i s s i o n s of d u s t and v o l a t i l e 
o r g a n i c s d u r i n g t h e p r o c e s s , w h i c h may i n c l u d e 
exothermic r e a c t i o n s . 

7) R e c o m m e n d a t i o n s f o r f u r t h e r s o l i d i f i c a t i o n / 
s t a b i l i z a t i o n t e s t i n g . 
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SECTION 3 

THERMAL TREATMENT 

3 . 1 I n t r o d u c t i o n 

T h i s T r e a t a b i l i t y S tudy w i l l f ocus on t h e f a t e of PCBs and m e t a l s 
d u r i n g t h e r m a l t r e a t m e n t of F i r s t O p e r a b l e Uni t s u r f a c e s o i l s and 
t h e t a n k s l u d g e . The f o l l o w i n g s c o p e of work p r e s e n t s t h e 
t r e a t a b i l i t y s t u d y p u r p o s e , o b j e c t i v e s , s a m p l e s t o be u s e d 
and p r o c e d u r e s t o be f o l l o w e d . T h i s s t u d y i s n o t i n t e n d e d t o 
o p t i m i z e t h e t h e r m a l t r e a t m e n t p r o c e s s f o r t h e s i t e , o r r e s u l t in 
a p r o c e s s d e s i g n . 

3 .2 O b j e c t i v e s 

One o b j e c t i v e of a t h e r m a l t r e a t a b i l i t y s t u d y i s t o p r o v i d e 
i n f o r m a t i o n t o e v a l u a t e t h e f a t e of m e t a l s d u r i n g t h e r m a l 
d e s t r u c t i o n o f t h e s o i l s a n d s l u d g e s . T h i s i n v o l v e s 
c h a r a c t e r i z a t i o n of t h e t y p e , c o n c e n t r a t i o n , and l e a c h a b i l i t y of 
m e t a l s w h i c h may be p r e s e n t i n t h e a s h a f t e r t h e r m a l t r e a t m e n t . 
M e e t i n g t h i s o b j e c t i v e w i l l h e l p d e t e r m i n e i f t h e a s h w o u l d 
r e q u i r e f u r t h e r t r e a t m e n t p r i o r t o d i s p o s a l . A second o b j e c t i v e 
i s t o c o n f i r m i f 9 9 . 9 9 9 9 p e r c e n t d e s t r u c t i o n o f PCBs i s 
a c h i e v a b l e u n d e r c o n d i t i o n s t h a t do n o t p r e s e n t a p a r t i c u l a t e and 
m e t a l s c o n t r o l p r o b l e m . S p e c i f i c o b j e c t i v e s o f t h e r m a l 
t r e a t a b i l i t y s t u d y i n c l u d e t h e f o l l o w i n g : 

To t e s t b u r n s a m p l e s r e p r e s e n t i n g a w o r s t - c a s e s c e n a r i o of 
h i g h e s t m e t a l s c o n c e n t r a t i o n s d e t e c t e d i n t h e s o i l , and 
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a c o m p o s i t e s a m p l e of t ank and p i t s l u d g e s r e p r e s e n t i n g 
average meta ls c o n c e n t r a t i o n s in the s l udge ; and 

To p r o v i d e d a t a t o a l l o w fo r a more complete e v a l u a t i o n of 
thermal t r e a t m e n t . 

3.3 T r e a t a b i l i t y Study Procedures 

The f o l l o w i n g t r e a t a b i l i t y s t u d y p r o c e d u r e s a r e d e s i g n e d to 
s imula te a r o t a r y k i l n burn , inc lud ing the gene ra t i on of ash wi th 
c h a r a c t e r i s t i c s s i m i l a r to t h a t expected from a f u l l - s c a l e burn. 
The p r o c e d u r e s c o v e r sample t y p e s t o be b u r n e d , t r e a t a b i l i t y 
p r o c e s s t r i a l s , p rocess sample a n a l y s e s , t e s t da ta c o l l e c t i o n and 
e v a l u a t i o n , and r e p o r t i n g of t e s t r e s u l t s . 

3 .3 .1 So i l Samples for Tes t ing 

Samples f o r t e s t burns have been s e l e c t e d to be r e p r e s e n t a t i v e of 
the meta ls c o n c e n t r a t i o n s in s i t e s o i l s and s l u d g e s . A l l s i t e 
sampl ing and sample c o m p o s i t i n g w i l l be performed in accordance 
with the Sampling P l an d a t e d 24 J a n u a r y 1989. T h r e e , 5 - g a l l o n 
c o n t a i n e r s of each of t h e f o l l o w i n g samples w i l l be rece ived by 
the s u b c o n t r a c t o r : 

Hot Spot So i l Composite - Meta l s , and 

Sludge Tank and P i t Composite. 

3 .3 .2 T r e a t a b i l i t y Study Procedure 

The p i l o t - s c a l e r o t a r y k i l n t r e a t a b i l i t y t e s t i n g w i l l be 
conducted by Energy and Environmental R e s o u r c e s (EER) of I r v i n e , 
C a l i f o r n i a . The t e s t s w i l l be pe r fo rmed as s c r e e n i n g t e s t s , 
u t i l i z i n g a b a t c h k i l n and two s e p a r a t e s a m p l e s , e a c h 
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a p p r o x i m a t e l y f i f t e e n p o u n d s , t o a p p r o x i m a t e a f u l l - s c a l e 
cont inuous k i l n . 

The s c o p e of t h e t e s t w i l l c o v e r e v a l u a t i n g t h e r e s u l t s of 
t r e a t i n g each sample in a combustion chamber, but not i n c l u d e the 
s p e c i f i c s of t h e w a s t e p r e p r o c e s s i n g and feed s y s t e m , a h e a t 
r e c o v e r y s y s t e m , or s p e c i f i c a i r p o l l u t i o n c o n t r o l d e v i c e ( s ) . 
The t e s t w i l l m o n i t o r t h e k i l n o p e r a t i o n and d i s c h a r g e d 
s t r eams . The t e s t w i l l d e t e r m i n e t h e t e m p e r a t u r e and r e s i d e n c e 
t i m e f o r d e s t r u c t i o n of t h e o r g a n i c s , t h e r e s i d u a l o r g a n i c 
c o n c e n t r a t i o n s , and the f a t e of meta ls in the t r ea tmen t ash . 

The S C P / C a r l s t a d t s i t e h a s a s h a l l o w g r o u n d w a t e r t a b l e . 
T h e r e f o r e , c e r t a i n s i t e s o i l s and s l u d g e s w i l l be m o i s t or 
s a t u r a t e d . Any w a t e r t h a t s e t t l e s ou t of t h e sample d u r i n g 
shipment , w i l l be mixed back i n t o the sample before t e s t i n g . 

EER t e s t b u r n s w i l l s i m u l a t e t h e c o n d i t i o n s t h a t would e x i s t 
w i t h i n a f u l l - s c a l e r o t a r y k i l n , i n c l u d i n g t h e c o n t a c t i n g of 
g a s e s and s o l i d s , t h e r e s i d e n c e t i m e a t t h e s e l e c t e d k i l n 
t empera tu re , and the gas -phase c o n d i t i o n s . The r e s i d e n c e t ime in 
a f u l l - s c a l e sy s t em w i l l be s imula ted by a longer r e s idence time 
in the p i l o t s y s t e m . T h i s compensa t e s fo r t h e s h o r t e r t ime of 
t r a v e l f o r t h e b a t c h in t h e p i l o t s c a l e s y s t e m . Al though the 
r e s u l t s from t h i s t r e a t a b i l i t y s t u d y w i l l no t s u g g e s t a f u l l 
s c a l e d e s i g n , t h e i n f o r m a t i o n w i l l be s u f f i c i e n t to e v a l u a t e the 
f e a s i b i l i t y of a thermal t r ea tmen t a l t e r n a t i v e in the FS. 

T e s t s amples w i l l be b a t c h - f e d t o t h e h igh t e m p e r a t u r e r o t a r y 
k i l n and t h e r m a l l y t r e a t e d a t v a r i o u s r e s i d e n c e t i m e s and 
combus t ion t e m p e r a t u r e s . The purpose i s t o determine the minimum 
c o m b u s t i o n t e m p e r a t u r e w h i c h , a l o n g w i t h t h e a f t e r b u r n e r 
c o m b u s t i o n , w i l l r e s u l t in 99 .9999 p e r c e n t d e s t r u c t i o n of PCBs, 
and minimize e x c e s s i v e fumes c o n t a i n i n g h igh l e v e l s of m e t a l s . 
I d e a l l y , a t a c c e p t a b l e t e m p e r a t u r e s , any meta ls r e l e a s e d as a i r 
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e m i s s i o n s w i l l be of an a c c e p t a b l e p a r t i c l e s i z e , s o a s t o be 

e f f e c t i v e l y removed w i t h s t a n d a r d a i r p o l l u t i o n c o n t r o l s . 

T e s t i n g p r o c e d u r e s a r e as f o l l o w s : 

1 . The t y p i c a l s a m p l e f e e d s i z e w i l l be a p p r o x i m a t e l y t e n t o 
f i f t e e n p o u n d s , and t h e r e s i d e n c e t i m e s w i l l be 30 m i n u t e s 
and 60 m i n u t e s ; 

2 . The p i l o t k i l n w i l l h a v e a maximum o p e r a t i n g t e m p e r a t u r e of 
3 , 0 0 0 d e g r e e s F , a n d t h e k i l n a f t e r b u r n e r w i l l h a v e a 
m a x i m u m t e m p e r a t u r e of 2 , 4 0 0 d e g r e e s F . C o m b u s t i o n 
t e m p e r a t u r e s of 1 ,500 ; 1 ,800 ; and 2 , 4 0 0 d e g r e e s F w i l l a l s o 
be e v a l u a t e d . An a f t e r b u r n e r t e m p e r a t u r e of 2 ,400 d e g r e e s F 
w i l l be e v a l u a t e d . 

3 . The f e e d a n d i n c i n e r a t o r a s h w i l l be a n a l y z e d f o r t h e 
f o l l o w i n g : 

M e t a l s (TCL) 
EPTox for leachable metals 

PCB organics 

Elemental analysis of C, H, N, S, CI. 

4. The afterburner off-gas stream will be analyzed for the 

following: 

Hydrogen Chloride 

Total PCB 

02, CO, CO2, NOX, SO2 (continuous monitoring) 

Total hydrocarbons (GC) 

Particulate Metals (TCL) 

- Depending on amount of collected particulates, EPTox 

leachable metals 
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Refer t o T a b l e s 6-1 and 6-2 fo r o u t l i n e s of chemical a n a l y t i c a l 
methods. 

3.4 Test Burn Data Eva lua t ion 

The t r e a t a b i l i t y s t u d y w i l l e v a l u a t e t h e r e s u l t s of t h e t e s t 
bu rns . Each t e s t burn w i l l be eva lua ted by: 

A n a l y z i n g t h e o p e r a t i n g c o n d i t i o n s r e q u i r e d t o a c h i e v e 
99.9999% d e s t r u c t i o n of PCBs, and t o combust and remove the 
o r g a n i c s ; and 

A n a l y z i n g t h e raw p a r t i c u l a t e and t h e a s h - s a m p l e d a t a to 
d e t e r m i n e t h e f a t e of m e t a l s f o r each r e s i d e n c e t ime and 
t e s t burn t e m p e r a t u r e . 

3.5 Report ing of Test Resu l t s 

EER w i l l p rovide the fo l lowing in fo rmat ion : 

Summary of the p rocedures used t o perform the t e s t bu rns . 

A n a l y t i c a l r e s u l t s of t h e f e e d , a s h , and a f t e r b u r n e r 
o f f - g a s e m i s s i o n s i n c l u d i n g p a r t i c u l a t e s f o r e a c h t e s t 
burn c o n d i t i o n . 

D e s c r i p t i o n s of t h e t e s t burn c o n d i t i o n s e v a l u a t e d , and any 
v a r i a t i o n s o r d i f f i c u l t i e s o b s e r v e d d u r i n g t h e p i l o t 
t e s t i n g . 

Recommendat ions t o use b a t c h d a t a t o e s t i m a t e f u l l - s c a l e 
cont inuous o p e r a t i n g c o n d i t i o n s . 
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R e c o m m e n d a t i o n s f o r f u r t h e r e v a l u a t i o n of t h e r m a l t r e a t m e n t 
p r o c e s s e s . 

P r e l i m i n a r y c a p i t a l a n d o p e r a t i n g c o s t s f o r f u l l - s c a l e 

u n i t s . 
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SECTION 4 

CONTAMINANT EXTRACTION 

4.1 I n t r o d u c t i o n 

T h i s p o r t i o n of t h e T r e a t a b i l i t y Study w i l l be conduc ted t o 
determine the f e a s i b i l i t y of e x t r a c t i n g m e t a l s , PCBs, and v a r i o u s 
o r g a n i c s from s u r f a c e s o i l s and s l u d g e s . The fol lowing scope of 
work d e s c r i b e s t h e e x t r a c t i o n p r o c e s s e s t o be e v a l u a t e d , t h e 
t r e a t a b i l i t y s t u d y o b j e c t i v e s and p r o c e d u r e s , and the b a s i s for 
s e l e c t i o n of s o i l and s l u d g e samples fo r t r e a t a b i l i t y . T h i s 
s t u d y i s n o t i n t e n d e d t o o p t i m i z e t h e c o n t a m i n a n t e x t r a c t i o n 
p rocess for the s i t e , or t o r e s u l t in a p rocess des ign . 

4.2 Process D e f i n i t i o n 

Con 
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s 
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ntaminant extraction involves the application of a solvent 

lution to dissolve or flush contaminants from soils and 

udges, and the subsequent collection and processing of the 
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f l u i d r e q u i r e d depends ';>n the chemical na tu re of subs tances to be 
removed and the mineralogy of the s o i l . 

4.3 Objec t ives 

The o b j e c t i v e s of t h i s c o n t a m i n a n t e x t r a c t i o n s t u d y a r e as 
fo l lows : 

1) To d e t e r m i n e t h e a p p l i c a b i l i t y of c o n t a m i n a n t 
e x t r a c t i o n t e c h n o l o g i e s ; 

2) To d e t e r m i n e t h e e f f e c t i v e n e s s ( i . e . , p e r c e n t 
contaminant removals a c h i e v e d ) of v a r i o u s c o n t a m i n a n t 
e x t r a c t i o n f l u i d s and c o n t a c t t i m e s in t r e a t i n g t h e 
s o i l s and s l u d g e s ; and 

3) To p r o v i d e a p r e l i m i n a r y i n d i c a t i o n of p r o m i s i n g 
e x t r a c t i o n f l u i d s and p r o c e s s o p t i o n s f o r r e m e d i a t i n g 
s i t e s o i l s and s l u d g e s . 

P r o c e s s v a r i a b l e s t o be e v a l u a t e d in t h i s t r e a t a b i l i t y s t u d y 
i n c l u d e t y p e s of e x t r a c t i o n f l u i d and c o n t a c t t i m e s b e t w e e n 
s a m p l e and f l u i d . In a d d i t i o n , t h e u s e of bo th s i n g l e and 
m u l t i p l e f l u i d type p r o c e s s e s w i l l be e v a l u a t e d . 

The p e r f o r m a n c e and c o s t of c o n t a m i n a n t e x t r a c t i o n t echno log ies 
i s w a s t e - s p e c i f i c , and t r e a t a b i l i t y t e s t s a r e n e c e s s a r y t o meet 
t h e o b j e c t i v e s above. The e x t r a c t i o n f l u i d s and c o n t a c t t imes to 
be t e s t e d a r e s e l e c t e d on t h e b a s i s of c h e m i c a l and p h y s i c a l 
p r o p e r t i e s of t h e s o i l a n d s l u d g e and t h e i r a s s o c i a t e d 
c o n t a m i n a t i o n , c o n t a m i n a n t e x t r a c t i o n c a s e h i s t o r i e s , o r 
eng inee r ing c a l c u l a t i o n s . 
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4.4 T r e a t a b i l i t y Study Procedures 

The f o l l o w i n g p r o c e d u r e s a r e d e s i g n e d t o e v a l u a t e a r ange of 
c o n t a m i n a n t e x t r a c t i o n p r o c e s s e s . A l t h o u g h t h e c h e m i c a l 
phenomena of t h e t r e a t a b i l i t y s t u d y a r e t h e same as t h o s e for 
f u l l s c a l e e x t r a c t i o n p r o c e s s e s , the t r e a t a b i l i t y s t u d y does not 
s i m u l a t e a f u l l s c a l e o p e r a t i o n . The fol lowing procedures cover 
t h e s e l e c t i o n of s a m p l e t y p e s t o be s t u d i e d , raw s a m p l e 
c h a r a c t e r i z a t i o n , t r e a t a b i l i t y p r o c e s s t r i a l s , p r o c e s s sample 
a n a l y s e s , t e s t da ta c o l l e c t i o n and e v a l u a t i o n , and r e p o r t i n g of 
t e s t r e s u l t s . 

4 . 4 . 1 S o i l a n d S l u d g e S a m p l e s f o r T r e a t a b i l i t y 
Tes t s 

S o i l and s ludge samples for t r e a t a b i l i t y have been s e l e c t e d to be 
r e p r e s e n t a t i v e of the c o n d i t i o n s a t the S C P / C a r l s t a d t s i t e . A l l 
s i t e s a m p l i n g and s a m p l e c o m p o s i t i n g w i l l be per formted in 
a c c o r d a n c e w i t h t h e S a m p l i n g P l a n d a t e d 24 J a n u a r y 1 9 8 9 . 
C o n t a m i n a n t e x t r a c t i o n f o r a l l s o i l / s l u d g e samples w i l l be 
performed by ERM a t i t s l a b o r a t o r y . Three 5-ga l lon c o n t a i n e r s of 
each of the fol lowing samples w i l l be u t i l i z e d : 

1) Soil Hot Spot - Lead 

2) Soil Hot Spot - PCBs 

3) Soil Hot Spot Composite 

4) Overall Soil Composite 

5) Sludge Hot Spot - Base Neutrals (B/Ns) 

6) Sludge Tank and Pit Composite 
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D e t a i l s abou t the above sample types a re provided in the Sampling 
Plan dated 24 January 1989. F i e l d c o m p o s i t e s amples a r e formed 
in l a y e r s . C o n t e n t s a r e then mixed in the ERM l a b o r a t o r y , p r i o r 
t o i n i t i a t i o n of s t u d y . V o l a t i l i z a t i o n d u r i n g mixing w i l l be 
m i n i m i z e d by l i m i t i n g h a n d l i n g of t h e samples d u r i n g sample 
p r e p a r a t i o n and t h e p r o c e s s t r i a l s . S t e p s t o be t a k e n i n c l u d e 
min imiz ing mixing t ime and c o n t a c t of s o i l / s l u d g e with the open 
a t m o s p h e r e . Sample amounts may be a p p r o x i m a t e l y t w i c e t h a t 
r e q u i r e d t o a l l o w a d e q u a t e sample f o r a d d i t i o n a l t e s t i n g , i f 
necessa ry . 

4 .4 .2 Raw Sample C h a r a c t e r i z a t i o n 

A one-gallon portion of each sample type received at the ERM 

Laboratory will be shipped directly to Lancaster Laboratory for 

raw sample analyses. Table 6-1 provides information concerning 

the analyses. Sample characterization will provide a baseline 

for comparison to processed sample characteristics, so that 

process performance can be evaluated. 

4 . 4 . 3 Process T r i a l s 

The f o l l o w i n g p r o c e s s t r i a l s a r e d e s i g n e d t o m e a s u r e t h e 
e f f e c t i v e n e s s of c o n t a m i n a n t e x t r a c t i o n u t i l i z i n g h i g h - s h e a r 
b a t c h a g i t a t i o n . Ba tch a g i t a t i o n w i l l occu r in a m e c h a n i c a l 
shaker f l a s k . The b a t c h t r i a l s w i l l e v a l u a t e t h e e f f e c t s of a 
number of p r o c e s s v a r i a b l e s i n c l u d i n g t h e t y p e and s t r e n g t h of 
e x t r a c t i o n f l u i d ( s ) , and the c o n t a c t t ime p e r e x t r a c t i o n s t a g e . 
The b a t c h t r i a l s for t h i s p r e l i m i n a r y t r e a t a b i l i t y s tudy w i l l not 
c o m p l e t e l y s i m u l a t e a c t u a l f u l l - s c a l e c o n t a m i n a n t e x t r a c t i o n 
s y s t e m s . A f u l l s c a l e e x t r a c t i o n sys tem w i l l have more complex 
c o n f i g u r a t i o n s and o p e r a t i o n s t h a n r e p r e s e n t e d by t h e s e 
p r e l i m i n a r y t r i a l s . The two t y p e s of p r o c e s s t r i a l s t o be 
conduc ted a r e : 1) K i n e t i c P r o c e s s T r i a l s e m p l o y i n g t h r e e 
e x t r a c t i o n s w i t h a s i n g l e t ype of e x t r a c t i o n f l u i d , and 2) a 
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s i n g l e S e q u e n t i a l P r o c e s s T r i a l e m p l o y i n g t h r e e d i f f e r e n t 
e x t r a c t i o n f l u i d s for s p e c i f i c types of s ludge and s o i l samples . 

I n i t i a l l y , u n c o n t a m i n a t e d s o i l samples w i l l be c o n t a c t e d wi th 
e a c h f l u i d t y p e . T h i s w i l l be c o n d u c t e d p r i o r t o a c t u a l 
t r e a t a b i l i t y t e s t i n g of s i t e s amples t o conf i rm through v i sua l 
o b s e r v a t i o n t h a t t h e r e a re no d r a m a t i c e f f e c t s of t h e f l u i d s on 
the s o i l s wi thout the presence of con tamina t ion . 

The f o l l o w i n g c r i t e r i a a r e used f o r the s e l e c t i o n of e x t r a c t i o n 
f l u i d s to be used in the i n i t i a l p rocess t r i a l s : 

1) M i s c i b i l i t y o f e x t r a c t i o n f l u i d w i t h s a m p l e 
con taminan ts ; 

2) Known a b i l i t y of t h e f l u i d t o d i s s o l v e s a m p l e 
con taminan ts ; 

3) D e m o n s t r a t e d e x t r a c t i o n p e r f o r m a n c e of t h e f l u i d in 
case h i s t o r i e s c i t e d in the l i t e r a t u r e ; 

4) Fluid v i s c o s i t y ; and 

5) Fluid t o x i c i t y . 

The ERM l a b o r a t o r y w i l l e v a l u a t e t h e f o l l o w i n g t y p e s of 
contaminant e x t r a c t i o n f l u i d s f o r t h e p o t e n t i a l r e m e d i a t i o n of 
the s o i l / s l u d g e i n d i c a t e d below: 
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E x t r a c t i o n F l u i d s t o 
Con taminan t Be E v a l u a t e d 

Heavy m e t a l s H y d r o c h l o r i c a c i d s o l u t i o n 

PCBs CITRIKLEEN (a p r o p r i e t a r y 
c i t r a t e - b a s e d s o l v e n t 
p o t e n t i a l l y c a p a b l e of PCB 
r emova l ) 

P e t r o l e u m h y d r o c a r b o n s . Aqueous s u r f a c t a n t s 

v o l a t i l e s , s e m i v o l a t i l e s , 

and p h e n o l i c s 

The a b o v e f l u i d s h a v e b e e n s h o w n , i n o t h e r b e n c h - s c a l e o r 
p i l o t - s c a l e s y s t e m s , t o be e f f e c t i v e f o r c o n t a m i n a n t e x t r a c t i o n . 

Each K i n e t i c P r o c e s s T r i a l w i l l i n v o l v e c o n t a m i n a n t e x t r a c t i o n of 
a s i n g l e 25g s a m p l e of s o i l ( o r s l u d g e ) i n t h r e e s u c c e s s i v e 
s t a g e s u s i n g t h e s a m e t y p e of f r e s h e x t r a c t i o n f l u i d . Four 
e x t r a c t i o n f l u i d s of s p e c i f i e d s t r e n g t h s w i l l be u sed i n s e p a r a t e 
t r i a l s on s p e c i f i c s a m p l e t y p e s . T h e s e f l u i d s and t h e c h e m i c a l 
c l a s s e s t h e y a r e e x p e c t e d t o remove a r e l i s t e d be low: 

A 10% h y d r o c h l o r i c (HCI) a c i d s o l u t i o n t o remove m e t a l s ; 

A 5% a q u e o u s s u r f a c t a n t s o l u t i o n t o remove v o l a t i l e o r g a n i c 

compounds (VOCs) , b a s e n e u t r a l s ( B / N s ) , a c i d e x t r a c t a b l e s 

( A / E s ) , p o l y c h l o r i n a t e d b i p h e n y l s ( P C B s ) , and p e t r o l e u m 

h y d r o c a r b o n s (PHCs); 

A 5% CITRIKLEEN s o l u t i o n , p r i m a r i l y t o remove PCBs and any 

o t h e r o r g a n i c s t h a t may be h e l d t o t h e s o i l ( o r s l u d g e ) 

m a t r i x ; and 

*m.i 
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A 10% CITRIKLEEN solution, also to remove PCBs and any other 

organics that may be held tighter to the soil. 

The sample types selected for the Kinetic Process Trials, with 

respect to the type of fluid to be used to extract the sample 

type are as follows: 

HCI: The Soil Hot Spot - Lead, the Soil Hot Spot Composite, 

the Overall Soil Composite, and the Sludge and Tank Pit 

Composite; and 

Surfactant: The Soil Hot Spot - PCBs, the Soil Hot Spot 

Composite, the Overall Soil Composite, and the Sludge and 

Tank Pit Composite. 

CITRIKLEEN (5% and 10%): Soil Hot Spot - PCBs, the Overall 

Soil Composite, Sludge Hot Spot - Base Neutrals (B/Ns), and 

the Sludge Tank and Pit Composite. 

Each extraction stage in a Kinetic Process Trial will involve 

mixing the sample with 250 ml of unused (or "fresh") extraction 

fluid, agitating the mixture for a preselected stage contact 

time, and decanting the fluid through a fine screen selected to 

retain soil particles (phase separation). The following stage 

and system contact times will be employed: 

1. 10, 30, and 60 minutes contact per stage for the three HCI 

extractions, respectively, conducted on each of four (4) 

sample types as specified above. The different stage 

contact times would result in 30, 90 and 180-minute total 

system contact times, respectively; 

2. 15, 30, and 45 minutes contact per stage for the three 

surfactant extractions, respectively, conducted on each of 

four (4) sample types as specified above. These different 

U ii u 9 T ^ '̂  
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stage contact times would result in 45, 90, and 135-minute 

total system contact times, respectively; 

3. 15, 30, and 45 minutes contact per stage for the three 5% 

CITRIKLEEN extracts, respectively, conducted on each of four 

(4) sample types as specified above. These different stage 

contact times would result in 45, 90, and 135-minute total 

system contact times, respectively. 

4. 15, 30, and 45 minutes contact per stage for the three 10% 

CITRIKLEEN extracts, respectively, conducted on each of four 

(4) sample types as specified above. These different stage 

contact times would result in 45, 90, and 135-minute total 

system contact times, respectively. 

The variation in contact times among Kinetic Process Trials will 

allow a preliminary evaluation of the relative extraction 

performance for each sample type. 

The decanted extraction fluids from each stage will be combined 

into one fluid sample composite, and will be shipped to Lancaster 

Laboratory for analysis. Following the final extraction with HCI 

(i.e., after the third stage), the sample will be washed for one 

minute with distilled water to remove residual HCI, and then 

washed with a 10% sodium carbonate solution to neutralize the 

sample. This composite will not include the used water wash or 

carbonate solution. Figures 4-1 through 4-4 provide process flow 

diagrams for the kinetic trials. Table 6-2 lists the parameters 

for which each of the fluid composites and the treated solid 

samples will be analyzed, as well as the analytical program to be 

followed. 

In contrast, each Sequential Trial will involve contaminant 

extraction of a single 25g sample of soil (or sludge) in three 

successive stages, using a different type of extraction fluid in 

The 
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FIGURE 4-1 

CONTAMINANT EXTRACTION TREATABILITY 
SCP/CARLSTADT SITE 

Kinetic Process Trials Employing Hydrochloric Acid for Metals Extraction 

APPLIES TO SAMPLE TYPES: 1) Soil Hot Spot- Lead 
2) Soil Hot Spot Composite 
3) Overall Soil Composite 
4) Sludge Tanl( and Pit Composite 

o Type of Extraction: HIgh-Shaar Batch Agitation (in shatter fiasic) 
o Number of Stages per Trial: 3 
o Number of Extraction Fluids: 1 par trial 
o System Contact Times: (To vary among triels) 

30 minutes; 10 minutes per stage 
90 minutes; 30 minutes per stage 

180 minutes; 60 minutes per stage 
o Extraction Fluid Strength: 10% hydrochloric acid 
o Fluid Application Ratio: 25 g soil/sludge sample/ 250 ml fluid 

P R O C E S S F L O W : 12 Process Trials: (1 fluid x 4 samples 
X 3 contact times) 

TIBIAL DESIGN PARAMETERS: 

Weigh 25 g sample into flask 

Add 250 ml 10% hydrochloric acid (fresh) 

T 
Agitate for specified contact time 

Decant fluid through a fine screen 

T 
Add 250 ml 10% hydrochloric acid (fresh) 

z 
Agitate for specified contact time 

T 
Decant fluid through a fine screen 

z 
Add 250 ml 10% hydrochloric acid (fresh) 

T 
Agitate for specified contact time 

Decant fluid through a fine screen 

Add 250 ml of distilled water (water wash) 

T 
Agitate for 1 min. 

I 
Decant water wash through a fine screen 

Add 250 ml of 10% sodium carbonate solution 
(for neutralization) 

fluid to —saa-
sample container 

Composite fluids 

Ship portion of 
fluid composite 
for analysis 

12 Samples For Analysis: 
(1 fluid X 4 sampie types 

X 3 contact times) 

Ship portion of treated 
solids for analysis * 

12 Samples For Analysis: 
(1 fluid X 4 sampie types 

X 3 contact times) 

Label and save 
wash 

No sampie analysis 
at this time 

Agitate for 1 min. 

Decant carbonate fluid through a fine screen 

Gravity drainage of solids 

Ship portion of treated solids for analysis 
12 Fully Processed Samples For Analysis: 

(1 fluid X 4 sample types 
X 3 contect times) 

Table 6-2 provides details of analysis 

Label and save 
carbonate 

No sampie analysis 
at this time 
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FIGURE 4-2 

CONTAMINANT EXTRACTION TREATABILITY 

SCP/CARLSTADT SITE 

TRIAL DESIGN PARAMETERS: 

Kine t i c P rocess T r ia l s E m p l o y i n g A q u e o u s Sur fac tan t fo r O rgan i cs Ex t r ac t i on 

APPLIES TO SAMPLE TYPES: 1) Soli Hot Spot- PCBs 
2) Soli Hot Spot Composite 
3) Overall Soil Composite 
4) Sludge Tank and Pit Composite 

o Type of Extraction: High-Shear Batch Agitation (in shalcer fiasic) 
o Number of Stages par Trial: 3 
o Number of Extrection Fluids: 1 
o System Contact Times: (To vary among trials) 

45 minutes; 15 minutes per stage 
90 minutes; 30 minutes per stage 
135 minutes; 45 minutes per stage 

o Fluid Strength: 5% aqueous surfactant 
o Fluid Application Ratio: 25 g sample/ 250 ml fluid 

P R O C E S S F L O W : 12 PrOCBSS TrlaH: (1 "uld x 4 sample types 
X 3 contact times) 

Weigh 25 g sample into flask 

Add 250 ml 5% aqueous surfactant (fresh) 

i 
Agitate for specified contact time 

1 ^ 1 
1 Decani lluid t l i iouqh a line screon t 

1 1 
Add 250 ml 5% aqueous surfactant (fresh) 

E 
Agitate for specified contact time 

; — 

Decant fluid through a fine screen 

± 
Add 250 ml 5% agueous surfactant (fresh) 

JE 
Agitate for specified contact time 

I Decant fluid through a fine screen 

Add 250 ml of distilled water (water wash) 

I 
Agitate for 1 min. 

Decant water wash through a fine screen ^ ^ w o ^ 

Gravity drainage of solids I 

I 
Ship portion of treated solids for analysis 

12 Fully Processed Samples For Analysis:1 
(1 fluid X 4 sample types 

X 3 contact times) 

Add fluid to 
sample container 

T 
Composite fluids 

• 
Ship portion of 
fluid composite 
for analysis * 

12 Samples For Analysis: 
(1 fluid X 4 sample types 

X 3 contact times) 

Ship portion of treated 
solids for analysis * 

12 Samples For Analysis: 
(1 fluid X 4 sample types 

X 3 contact times) 

Label and save 
wash sample 

No sample analysis 
at this time 

Table 6-2 provides details of analysis 
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FIGURE 4-3 

CONTAMINANT EXTRACTION TREATABILITY 
SCP/CARLSTADT SITE 

Kinetic Process Trials Employing 5% Citrikleen® for PCBs Extraction 

APPLIES TO SAMPLE TYPES: 1) Soil Hot Spot- PCBs 
2) Overall Soil Composite 

TRIAL DESIGN PARAMETERS; 

3) Sludge Hot Spot- Base Neutrals (B/Ns) 
4) Sludge Tank and Pit Composite 

o Type of Extraction: High-Shear Batch Agitation (in shaker flask) 
o Number of Stages per Trial: 3 
o Number of Extraction Fluids: 1 
o System Contact Times: (To vary among trials) 

45 minutes; IS minutes per stage 
90 minutes; 30 minutes per stage 
135 minutes; 45 minutes per stage 

o Fluid Strength: 5% Citrikleen» 
o Fluid Application Ratio: 25 g sample/ 250 ml fluid 

P R O C E S S F L O W : 12 Process Trials: (1 fluid x 4 sampie types 
X 3 contact times) 

Weigh 25 g sample into flask 

Add 250 ml 5% Citrikleen® (fresh) 

T 
Agitate for specified contact time 

I 
I Decant fluid through a fine screen 

E 
Add 250 ml 5% Citrikleen® (fresh) 

T 
Agitate for specified contact l ime 

T 
Decant fluid through a fine screen 

£ 
Add 250 ml 5% Citrikleen® (fresh) 

± 
Agitate for specified contact time 

J 
Decant fluid through a fine screen 

Add 250 ml of distilled water (water wash) 

T 
Agitate for 1 min. 

Decant water wash through a fine screen 
-L 

Gravity drainage of solids 

Ship portion of treated solids for analysis 
12 Fully Processed Samples For Analysis: 

(1 fluid X 4 sample types 
X 3 contact times) 

i Add fluid to 
sample .container 

Composite fluids 

•r 
Ship portion of 
fluid composite 
for analysis * 

12 Samples For Analysis: 
(1 fluid X 4 sample types 

X 3 contact times) 

Ship portion of treated 
solids for analysis * 

12 Samples For Analysis: 
(1 fluid X 4 sample types 

Label and save 
wash sample 

No sampie analysis 
at this time 

Table 6-2 provides details ol analysis 
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FIGURE 4-4 

CONTAMINANT EXTRACTION TREATABILITY 
SCP/CARLSTADT SITE 

Kine t ic P r o c e s s T r i a l s E m p l o y i n g 10% C i t r i k l een® fo r PCBs Ex t rac t i on 

APPLIES TO SAMPLE TYPES: 1) Soil Hot Spot- PCBs 
2) Overall Soil Composite 

TRIAL DESIGN PARAMETERS: 

3) Sludge Hot Spot- Base Neutrals (B/Ns) 
4) Sludge Tank and Pit Composite 

o Type of Extraction: High-Shear Batch Agitation (in shaker flask) 
o Number of Stages per Trial: 3 
o Number of Extraction Stages: 1 
o System Contact Times: (To vary among trials) 

45 minutes; 15 minutes per stage 
90 minutes; 30 minutes per stage 

135 minutes; 45 minutes per stage 
o Fluid Strength: 10% Citrikleen® 
o Fluid Application Ratio: 25 g sample/ 250 ml fluid 

P R O C E S S F L O W : 12 P r o o a i Trlgl»; (1 fluid x 4 sample types 

Weigh 25 g sample into flask 

± Add 250 ml 10% Citrikleen® (fresh) 

E 
Agitate for specif ied contact time 

Decant fluid through a fine screen I 
Add 250 ml 10% Citrikleen® (fresh) 

3: 
Agitate for specified contact time 

H 
Decant fluid through a fine screen I 

Add 250 ml 10% Citrikleen® (fresh) 

Agitate for specified contact time 

z 
Decant fluid through a fine screen 

Add 250 ml of distilled water (water wash) 

E 
Agitate for 1 min. 

Decant water wash through a fine screen 

± Gravity drainage of solids g 
Ship portion of treated solids for analysis 

12 Fully Processed Samples For Analysis: 
(1 fluid X 4 sampia types 

X 3 contact times) 

Add fluid to 
sample container 

Composite f luids 

Ship portion of 
fluid composite 
for analysis * 

12 Samples For Analysis: 
(1 fluid X 4 sample types 

X 3 contact times) 

Ship portion of treated 
solids for analysis * 

12 Samples For Analysis: 
(1 fluid X 4 sampie types 

X 3 contact tlmesl 

Label and save 
wash sample 

No sample analysis 
at this time 

Table 6-2 provides details of analysis 
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F I G U R E 4-5 

C O N T A M I N A N T E X T R A C T I O N T R E A T A B I L I T Y 

S C P / C A R L S T A D T S I T E 

S e q u e n t i a l E x t r a c t i o n P r o c e s s T r i a l s f o r M e t a l s a n d O r g a n i c s R e m o v a l 
. „ „ . ( Including PCBs) 
APPL IES T O S A M P L E S : 1) Soil Hot Spot Composite 

2) Overall Soil Composite 
4) Sludge Tank and Pit Composite 

TRIAL DESIGN PARAMETERS: o Type of Extraction: High-Shear Agitation (in shaker flask) 
o Number of Stages per Trial: 3 
o Number of Fluid Types: 3 

o Fluid Strengths: Varies, as indicated to left 
o System Contact Times . 270 minutes: „ Fluid Application Ratio: 25 g sample/ 250 ml fluid 

90 minutes for 5% aqueous surfactant 
90 minutes for 10% hydrochloric acid (HCi) 
90 minutes for 10% CitrikieeniS 155 

P R O C E S S F L O W : 3 Proeesa Trials: (1 fluid system x 3 sample types 
X 1 system contact time) 

I Weigh 25 g sample into flask | 

Add 250 ml 5% aqueous surfactant (fresh) | 

Agi tate for 90 min . 

Decant f luid through a fine screen | -

T 
Add 250 ml 10% hydrochlor ic acid (fresh) 

z 
Agitate for 90 min . 

Decant f luid through a fine screen 

Add 250 ml of dist i l led water (water wash) 

T 
Agi tate for 1 min. 

Decant water wash through a fine screen 

Add 250 ml of 10% sodium carbonate solut ion 
(for n p i i t r a l i r a t i n n ) 

T 

Z 
Add 250 ml 1 0 % Citr ik leen® (fresh) 

Agi tate for 90 m in . 

E 
I Decant f luid through a fine screen 

z 
Agi ta te for 1 m in . 

z 
I Gravity dra inage of sol ids 

z 
Ship port ion of t reated sol ids for analys is 

3 Samples For Analysis: 
(1 fluid system x 3 sample types 

X 1 system contact time) 

Table 6-2 provides details of ar^alysis 

I Agi ta te for 1 min . I 

i , 
I Decant carbonate f luid through a f ine screen {-

A d d 250 ml of dist i l led water (water wash) 

z 
Decant water wash through a fine screen \ -

Label and ship surfactant 

sample for analysis * 

3 Samplea For Analysis: 
(1 fluid type X 3 sample types 

X 1 contact time) 

Label and ship HCI 

sample for analysis * 
3 Samples For Analysis: 

(1 fluid type X 3 sampie types 
X 1 contact time) 

Label and ship water wash 

sample for analysis * 
3 Samples For Analysis: 

(1 fluid type X 3 sample types 
X 1 contact time) 

Label and ship carbonate 

f lu id sample for analysis * 
3 Samples For Analysis: 

(1 fluid type X 3 sample types 
X 1 contact time) 

Label and ship Power Cleaner 
sample for analys is ' 
3 Samples For Aiialysis: 

(1 fluid type X 3 sample types 
X 1 contact lime) 

Lak>el and ship water wash 

sample for analys is * 
3 Samples For Analysis: 

(1 fluid type X 3 sample types 
X 1 contact time) 

0 0 0 y s *̂  



each stage (i.e., application of different fluids in sequence). 

The following fluids will be used: 

A 5% aqueous surfactant solution (first stage); 

A 10% hydrochloric (HCI) acid solution (second stage); and 

A 10% CITRIKLEEN solution (third stage). 

The sample types selected for the Sequential Extraction Process 

trials are as follows: 

soil hot spot composite, 

overall soil composite, and 

sludge tank and pit composite. 

Each extraction stage will involve mixing and agitating of a 

25g sample with 250 ml of fresh extraction fluid for 90 minutes, 

and effecting a phase separation. The 90 minute contact time 

is selected to provide sufficient opportunity for contaminant 

extraction, and possibly to allow comparing the data with that 

of the Kinetic Process Trials. Following the HCI extraction (the 

second stage), the sample will be washed for one minute with 

distilled water to remove residual HCI, and then washed with a 

10% sodium carbonate solution to neutralize the sample. 

Figure 4-5 provides a process flow diagram for the sequential 

trials. 

In contrast to the Kinetic Process Trials, the used extraction 

fluid from each stage of the sequential trials will be collected 

and analyzed separately, because each fluid represents a 

different chemical system with different removal capabilities. 

Consequently, for each sequential trial, three extraction fluid 

samples will be analyzed: aqueous surfactant, hydrochloric acid. 

i ^ ^ ^ ' 
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and CITRIKLEEN. In a d d i t i o n , the used sodium carbona te s o l u t i o n 
and t h e wash w a t e r u s e d in e a c h t r i a l w i l l be s a m p l e d and 
a n a l y z e d . T a b l e 6-2 l i s t s the a n a l y t i c a l parameters and program 
to be followed for each sample t y p e s u b j e c t e d t o t h e s e q u e n t i a l 
t r i a l s . 

4.5 Test Data Eva lua t ion 

The d a t a from bo th t h e K i n e t i c and the Sequen t i a l Process T r i a l s 
w i l l be eva lua ted to make t h e f o l l o w i n g d e t e r m i n a t i o n s f o r each 
sample and f l u i d t y p e : 

1. A b i l i t y of a g i v e n f l u i d t y p e (o r s equence of d i f f e r e n t 
f l u i d s ) t o e x t r a c t s p e c i f i c c l a s s e s of c h e m i c a l s from a 
given sample type in a t h r e e - s t a g e batch p r o c e s s ; 

2. P e r c e n t c o n t a m i n a n t r emova l s as d e t e r m i n e d by a n a l y s i s of 
s p e c i f i c chemical compounds (See Table 6 -2 ) ; 

3 . R e s i d u a l c o n t a m i n a n t c o n c e n t r a t i o n s fo r each e x t r a c t e d 
sample; 

4. Est imated r equ i r ed c o n t a c t t ime; and 

5. Add i t i ona l t r e a tmen t r equ i r ed for spent e x t r a c t i o n f l u i d . 

P l o t s of r e s i d u a l c o n c e n t r a t i o n s of s p e c i f i c c h e m i c a l s (or 
c h e m i c a l c l a s s e s ) i n t h e t r e a t e d s a m p l e s v e r s u s t h e s y s t e m 
c o n t a c t t i m e , w i l l be d e v e l o p e d f o r each of the K ine t i c Process 
T r i a l s . S p e c i f i c a l l y , t h e s e p l o t s w i l l i n d i c a t e t h e p o t e n t i a l 
p o i n t of d i m i n i s h i n g r e t u r n and t h e p o t e n t i a l minimum c o n t a c t 
time to achieve a minimum chemical r e s i d u a l . 

The 
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A f t e r t h e c o m p l e t i o n of a l l p r o c e s s t r i a l s , e x t r a c t i o n f l u i d s 
w i l l be ranked a c c o r d i n g t o t h e i r r e l a t i v e p e r f o r m a n c e f o r 
removing c e r t a i n chemical compounds (or c l a s s e s of compounds). 

E x t r a c t i o n p e r f o r m a n c e d a t a , in c o m b i n a t i o n w i t h c a s e h i s t o r y 
d a t a , w i l l a l s o be used in t h e f e a s i b i l i t y s t u d y t o e s t i m a t e a 
p o s s i b l e number of e x t r a c t i o n s t a g e s for f u l l - s c a l e p r o c e s s i n g . 

4.6 Repor t ing of Test R e s u l t s 

ERM w i l l p r o v i d e a b r i e f t r e a t a b i l i t y s tudy r e p o r t c o n t a i n i n g the 
fol lowing in fo rmat ion : 

1. Summary of t h e b a s i c p rocedures used to perform the process 
t r i a l s ; 

2. Summary of t h e c o n t a m i n a n t e x t r a c t i o n p r o c e s s performance 
d a t a , i n c l u d i n g p e r c e n t c o n t a m i n a n t r emova l s and r e s i d u a l 
c o n c e n t r a t i o n s in the s o i l s and s l u d g e s ; 

3 . I d e n t i f i c a t i o n of t h e c h e m i c a l p r o c e s s v a r i a b l e s ( i . e . , 
sample p r e p a r a t i o n m e t h o d s , t y p e ( s ) of e x t r a c t i o n f l u i d s , 
s t a g e and s y s t e m c o n t a c t t i m e s , and s a m p l e w e i g h t t o 
e x t r a c t i o n f l u i d volume r a t i o ) used t o d e v e l o p each of the 
p rocess t r i a l s ; 

4. A c o n c i s e e v a l u a t i o n of t h e a b i l i t y of a l t e r n a t i v e 
contaminant e x t r a c t i o n p roces s ing methods to accommodate the 
p h y s i c a l and c o n s t i t u e n t c h a r a c t e r i s t i c s of the s i t e ; and 

5. R e c o m m e n d a t i o n s f o r f u r t h e r e v a l u a t i o n of s e l e c t e d 
e x t r a c t i o n p roces se s and e x t r a c t i o n f l u i d sys tems . 

Th« 
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SECTION 5 

SHALL0V7 GROUND WATER TREATABILITY STUDIES 

5.1 Introduction 

Ground w a t e r d a t a f o r t h e s h a l l o w ground water t a b l e a q u i f e r a t 
t h e S C P / C a r l s t a d t S i t e c o n t a i n s a w i d e r a n g e of o r g a n i c and 
i n o r g a n i c c o n s t i t u e n t s . T h e s e c o m p o u n d s h a v e a t o t a l 
c o n c e n t r a t i o n of approximate ly 1,500 mg/1 in the ground w a t e r , as 
shown in Table 5 - 1 . Because of the v a r i e t y of compounds p r e s e n t , 
a s e r i e s of u n i t t r e a t m e n t p r o c e s s e s w i l l l i k e l y be needed to 
a c h i e v e a c c e p t a b l e e f f l u e n t l e v e l s of b o t h o r g a n i c s and 
i n o r g a n i c s . Because c h e m i c a l s have a complex m a t r i x and t h e r e 
a r e e l e v a t e d l e v e l s of o r g a n i c s in t h e w a t e r , t r e a t a b i l i t y 
s t u d i e s on t h e s h a l l o w ground w a t e r a r e p r e f e r a b l e t o d e s k t o p 
s t u d i e s , t o provide a d e f e n s i b l e b a s i s for e s t i m a t i n g performance 
and p ro j ec t ed c o s t . 

Based on t h e c o n s t i t u e n t s d e t e c t e d in t h e ground w a t e r , t h e 
f o l l o w i n g r e p r e s e n t a t i v e ground w a t e r t r e a t m e n t a l t e r n a t i v e s 
seem e f f e c t i v e f o r t r e a t i n g t h e c o n s t i t u e n t s p r e s e n t in the 
shal low ground water t a b l e a q u i f e r : 

1. Vacuum e n h a n c e d s t e a m s t r i p p i n g w i t h / w i t h o u t g r a n u l a r 
a c t i v a t e d c a r b o n (GAC) o r U V / p e r o x i d a t i o n p o l i s h i n g ; 
chemical p r e c i p i t a t i o n for metals removal. 

2. C r i t i c a l - f l u i d (CO2) e x t r a c t i o n , w i t h / w i t h o u t p o l i s h i n g by 
GAC or U V / p e r o x i d a t i o n ; c h e m i c a l p r e c i p i t a t i o n f o r m e t a l s 
removal . 

Th« 
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TABLE 5-1 

COMBINED WATER TABLE AQUIFER SAMPLING DATA 
(From 21 December 1987 and 23 July 1988) 

SCP/CARLSTADT, NEW JERSEY 

Compound 

A v e r a g e Maximum 
C o n c e n t r a t i o n C o n c e n t r a t i o n Number of 

m g / 1 mq/ 1 O c c u r r e n c e s 

V o l a t i l e O r g a n i c a 

chloroform 
1,2 dichloroethane 
trichloroethylene 
1,1,2,2-tetrachloroethane 
tetraehloroethylene 
1,l-dichloroethylene 
benzene 
vinyl chloride 
2-butanone (MEK) 
trans-1,2-dichloroethylene 
chlorobenzene 
toluene 
1,1-dichloroethane 
methylene chloride 
1,2-dichlorobenzene 
1,1,1-trichloroethane 
ethylbenzene 
chloroethane 
total xylenes _ 

Subtotal 

304 
221 
72.2 
4.40 
16.9 
0.400 
3.48 
3.86 
648 

17.1 
3.57 
26.8 
3.08 
55.9 
0.076 
35.4 
2.02 
2.42 
13.20 
1,434 

614 
473 
161 

7.35 
24.5 
0.400 
6.83 
7.29 
2,000 
64.7 
6.56 
90.9 
11.7 
200 

0.192 
81.2 
3.90 
2.42 
35.6 
3,792 

4 
4 
8 
4 
3 
2 
10 
9 
5 
12 
3 
14 
8 
10 
12 
5 
6 
1 
8 

S e m i - v o l a t i l e O r g a n i c s 

b i s ( 2 - c h l o r o e t h y l ) e t h e r 
benzo[a]pyrene 
b i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 
2 ,4-d imethylphenol 
phenol 
diethyl phthalate 
2,4-dichlorophenol 
di-n-butylphthalate 
2-chloronaphthalene 
2-chlorophenol 
2-nitrophenol 
acenaphthene 
acenaphthylene 
anthracene 
benzo[b]fluoranthene 
butylbenzyl phthalate 
chrysene 
dimethyl phthalate 
fluoranthene 
fluorene 
indeno[1,2,3-c,d]pyrene 
isophorone 

1.32 
0.090 
0.269 
0.275 
3.46 
0.216 
0.349 
0.165 
0.019 
0.016 
0.0045 
0.013 
0.040 
0.126 
0.141 
0.010 
0.088 
0.316 
0.091 
0.070 
0.060 
2.61 

1.39 
0.090 
0.654 
0.109 
17.1 
0.416 
0.463 
0.318 
0.019 
0.018 
0.0045 
0.040 
0.074 
0.126 
0.141 
0.010 
0.088 
0.316 
0.266 
0.133 
0.060 
8.45 

2 
1 
5 
11 
14 
2 
2 
2 
1 
2 
1 
4 
2 
1 
1 
1 
1 
1 
3 
2 
1 
5 
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Compound 

TABLE 5-1 (con't) 

Average Maximum 
Concentration Concentration 

m g / 1 m g / 1 
Number of 

O c c u r r e n c e s 

S e m i - v o l a t i l e o r g a n i c s c o n ' t 

n a p h t h a l e n e 
n i t r o b e n z e n e 
p h e n a n t h r e n e 
p y r e n e 

S u b t o t a l 

0 .132 
4 2 . 5 

0 .316 
0 .228 

5 2 . 9 

1.22 
5 7 . 9 

0 .620 
0 .228 

9 0 . 3 

13 
4 
2 
1 

M e t a l a ( D i s s o l v e d ) 

a r s e n i c 
s i l v e r 
n i c k e l 
c o p p e r 
z i n c 
m e r c u r y 
b e r y l l i u m 
chromium 

Subtotal 

0.29 
0.110 
0.063 
0.029 
0.128 
0.0002 
0.001 
0.370 
0.99 

1.60 
0.110 
0.15 
0.060 
0.690 
0.0002 
0.001 
0.420 
3.03 

6 
1 
9 
9 
10 
1 
3 
2 

PCBs 

PCB 1242 4 .340 17 

P e s t i c i d e s 

Beta-BHC 
DDT 
DDE 
Endrin 
Endrin Aldehyde 

Subtotal 

0.0005 
0.001 
0.001 
0.006 
0.008 
0.017 

0.0005 
0.001 
0.001 
0.006 
0.015 
0.024 

1 
2 
1 
1 
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3. G r a n u l a r a c t i v a t e d c a r b o n p r e t r e a t m e n t f o l l o w e d by 
U V / p e r o x i d a t i o n o r b i o l o g i c a l t r e a t m e n t ; w i t h / w i t h o u t 
chemical p r e c i p i t a t i o n for meta ls removal. 

4. C h e m i c a l o x i d a t i o n p r e t r e a t m e n t v i a F e n t o n ' s r e a g e n t 
followed by b i o l o g i c a l t r ea tmen t (SBRs), w i t h / w i t h o u t ca rbon 
p o l i s h i n g ; chemical p r e c i p i t a t i o n for metals removal . 

5. B i o l o g i c a l t r e a t m e n t w i t h / w i t h o u t powdered a c t i v a t e d carbon 
(PACT), w i th /w i thou t UV/peroxidat ion p o l i s h i n g ; w i t h / w i t h o u t 
chemical p r e c i p i t a t i o n for metals removal. 

6. U V / p e r o x i d a t i o n f o l l o w e d by GAC p o l i s h i n g ; c h e m i c a l 
p r e c i p i t a t i o n for meta l s removal. 

W h i l e t h i s l i s t of o p t i o n s d o e s n o t r e p r e s e n t a l l t h e 
p e r m u t a t i o n s of p o s s i b l e t r e a t m e n t p r o c e s s e s , i t p r o v i d e s a 
s u f f i c i e n t d i v e r s i t y of a l t e r n a t i v e s t o s e r v e as a b a s i s fo r 
dec id ing the f e a s i b i l i t y of needed t r e a t a b i l i t y s t u d i e s in the 
time frame a l l o t t e d . 

To d e s i g n an e f f e c t i v e remedy fo r s i t e ground w a t e r , bo th t h e 
p re sen t and a n t i c i p a t e d f u t u r e ground w a t e r q u a l i t y and flow t o 
be t r e a t e d shou ld be known. The economic f e a s i b i l i t y of c e r t a i n 
of the t r ea tmen t a l t e r n a t i v e s l i s t e d above a r e s e n s i t i v e t o flow 
r a t e . C r i t i ca 1-f l u i d e x t r a c t i o n becomes s i g n i f i c a n t l y l e s s 
c o s t l y on a c e n t s - p e r - g a l I o n b a s i s as flow r a t e i s i n c r e a s e d . 
T h i s i s b e c a u s e of t h e s y s t e m ' s h i g h i n i t i a l c a p i t a l c o s t . 
U V / p e r o x i d a t i o n becomes n o t i c e a b l y more c o s t l y a s f low i s 
i n c r e a s e d b e c a u s e of i n c r e a s e d power demand. The economic and 
p rocess f e a s i b i l i t y of c e r t a i n of t he se op t ions a re a l s o a f f e c t e d 
by c o n c e n t r a t i o n . At o r g a n i c c o n c e n t r a t i o n s below s e v e r a l 
hundred p a r t s p e r m i l l i o n ( p p m ) , s t e a m s t r i p p i n g c a n n o t be 
j u s t i f i e d . C r i t i c a 1 - f l u i d e x t r a c t i o n i s n o t e c o n o m i c a l l y 
j u s t i f i a b l e a t l e v e l s below approximate ly 1,000 ppm. B i o l o g i c a l 
sys t ems need a t l e a s t 50 ppm of d e g r a d a b l e o r g a n i c s to s u s t a i n 
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a d e q u a t e b a c t e r i a l p o p u l a t i o n s , and GAC i s not advised where mass 
l o a d i n g s a r e h i g h , d u e t o t h e n e e d f o r m o r e f r e q u e n t 
r e g e n e r a t i o n , w h i c h i s c o s t l y . The f e a s i b i l i t y of m e t a l s 
p r e c i p i t a t i o n v i a c h e m i c a l c o a g u l a t i o n d e p e n d s upon h a v i n g 
s u f f i c i e n t n e t a l ions in s o l u t i o n to enable t h e i r p r e c i p i t a t i o n . 

T a b l e 5-2 p r o v i d e s a l i s t i n g of each t e c h n o l o g y and t h e t ime 
requ i red for a c t u a l t r e a t a b i l i t y t r i a l s on t h e p r i m a r y t r e a t m e n t 
p r o c e s s f o r e a c h a l t e r n a t i v e . Under " r u s h " c o n d i t i o n s , 
l a b o r a t o r y t u r n a r o u n d i s e x p e c t e d t o be a minimum of t en d a y s , 
e x c l u d i n g s a m p l e s h i p m e n t . To p r o p e r l y e v a l u a t e p o l i s h i n g 
t r e a t m e n t s , t h e e f f l u e n t from t h e p r i m a r y t r e a t m e n t p r o c e s s 
shou ld be used as t h e i n f l u e n t fo r t h e p o l i s h i n g t r e a t a b i l i t y 
s tudy . This r e q u i r e s t r e a t a b i l i t y t r i a l s f o r a g i v e n p roposed 
p r o c e s s t r a i n t o be run s e q u e n t i a l l y on the p rocesses proposed. 
The s h o r t time per iod l i m i t s the scope of s e q u e n t i a l t r e a t a b i l i t y 
work t h a t can be performed. 

From t h e s e c o n s t r a i n t s , i t i s ev iden t t h a t a l t e r n a t i v e s e n t a i l i n g 
b i o l o g i c a l t r e a t m e n t c a n n o t be s t u d i e d a t t h i s t i m e . In 
a d d i t i o n , s i n c e b i o l o g i c a l t r e a t m e n t cannot be eva lua ted wi th in 
the p r e s e n t FS/FOU t imeframe, i t i s not p o s s i b l e a t t h i s t ime t o 
pe r fo rm F e n t o n ' s r eagen t (chemical o x i d a t i o n ) p r e t r e a t m e n t on the 
wastewater p r i o r to b i o l o g i c a l t r e a t a b i l i t y s t u d i e s . S i m i l a r l y , 
i t i s not p ruden t t o perform chemical p r e c i p i t a t i o n t r i a l s on raw 
ground water when a c t i v a t e d ca rbon or b i o l o g i c a l t r e a t m e n t , i f 
found p r o m i s i n g for o r g a n i c s removal, can a l s o e f f e c t the removal 
of m e t a l s . The r e s u l t s of ca rbon o r b i o l o g i c a l s t u d i e s would 
come t o o l a t e t o a l l o w e v a l u a t i o n of meta ls t r ea tmen t wi th in the 
t ime frame of t h e t r e a t a b i l i t y s t u d i e s . The o n l y m u l t i - s t e p 
t r e a t a b i l i t y work t h a t can be accomplished would be t h a t of steam 
s t r i p p i n g o r c r i t i c a 1 - f 1 u i d e x t r a c t i o n f o l l o w e d by 
U V / p e r o x i d a t i o n . The p r i m a r y t e c h n o l o g i e s of s team s t r i p p i n g , 
U V / p e r o x i d a t i o n , c r i t i c a l f l u i d e x t r a c t i o n , and g r a n u l a r 
a c t i v a t e d carbon can a l s o be eva lua ted dur ing t h i s p e r i o d . 
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TABLE 5-2 

OVERVIEW OF GROUND WATER TREATABILITY WORK 

Technology 

Steam stripping 

Critical-fluid 
extraction 

UV/Peroxidation 

Chemical oxidation 
(as biological 
pretreatment) 

Chemical precipitation 

Biological treatment 

Granular activated 
carbon (GAC) 

Vendor 

APV Crepaco 

CF Systems 

PSI 

ERM 

ERM 

ERM 

Calgon 

Dural 
Testing 

2 

1 

1 

1 

1.5 

6 

3.5 

iion of 
(weeks) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

Sample Size 
Required (gal) 

2 

2 

10 

N/A 

N/A 

N/A 

15 

Capability During 
Required Time Period 

yes 

yes 

yes 

no (b) 

no (c) 

no 

yes 

Type of Test 

Process simulation 

Batch extraction 

Process simulation 

Batch test 

Batch test 

Continuous flow-through 
test 

Accelerated column test 

%£7-

(a) ^»©ludes analytical time or evaluation of results 

(b) trials not warranted until biological treatability commences 

(c) trials not warranted until after primary organics treatment efficiency and the need for polishing 
with GAC are determined 



At t h i s t ime only t h e s e fou r t e c h n o l o g i e s w i l l be eva lua ted via 
t r e a t a b i l i t y s t u d i e s . Those t echno log i e s not t e s t e d a t t h i s t ime 
( i . e . , b i o l o g i c a l t r e a t m e n t and p o l i s h i n g t r ea tmen t for meta ls) 
may be cons idered for t r e a t a b i l i t y t e s t i n g in the Remedial Design 
Phase. 

The f o l l o w i n g s e c t i o n s o u t l i n e the intended scope of t r e a t a b i l i t y 
work f o r s t e a m s t r i p p i n g , c r i t i c a l - f l u i d e x t r a c t i o n , 
U V / p e r o x i d a t i o n , and g r a n u l a r a c t i v a t e d c a r b o n . While the 
i n f l u e n t in the t r e a t a b i l i t y s t u d i e s w i l l d i f f e r g r e a t l y between 
t h e p r i m a r y and p o l i s h i n g t r ea tmen t s t a g e s , t h i s w i l l be the only 
v a r i a b l e f a c t o r in the t r e a t a b i l i t y t e s t s . The b a s i c methods of 
t e s t i n g u s e d w o u l d n o t c h a n g e , a l t h o u g h t h e o p e r a t i o n a l 
parameters used in the t e s t i n g would l i k e l y be changed. For t h i s 
r e a s o n , t h e r e i s no need t o a d d r e s s t r e a t a b i l i t y methods fo r 
p o l i s h i n g versus primary t r ea tmen t s e p a r a t e l y below. 

5.2 Scope of Treatability Work 

5.2.1 Stream Stripping 

Objectives 

Steam s t r i p p i n g t r e a t a b i l i t y t e s t i n g w i l l be p e r f o r m e d to 
e v a l u a t e t h e d e g r e e t o which o r g a n i c s can be removed from the 
g r o u n d w a t e r m a t r i x . T e s t i n g i s a p p r o p r i a t e s i n c e , in a 
multicomponent m a t r i x , b e h a v i o r of o r g a n i c s c a n n o t n e c e s s a r i l y 
be p r e d i c t e d a c c o r d i n g t o t h e i d e a l g a s l a w . T h e r e f o r e , 
c a l c u l a t i o n s based on H e n r y ' s Law and c o n c e n t r a t i o n may n o t 
adequate ly c h a r a c t e r i z e the performance of the p r o c e s s . 
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Process D e s c r i p t i o n 

Steam s t r i p p i n g c o n s i s t s of p a s s i n g s team c o u n t e r c u r r e n t t o a 
p rehea ted ground water s t ream in a packed tower to s t r i p o r g a n i c s 
i n t o t h e vapor p h a s e . The o v e r h e a d s from the column are routed 
t o a c o n d e n s e r , which can be c o o l e d u s i n g g r o u n d w a t e r in a 
n o n - c o n t a c t mode. From the condenser , the condensate flows to a 
decan te r where the o rgan ic l aye r i s drawn off and the bo t toms a r e 
r o u t e d t o t h e s t r i p p e r t o w e r i n f l u e n t . E f f l u e n t from t h e 
s t r i p p i n g tower i s routed to a p o l i s h i n g t r e a t m e n t or d i s c h a r g e . 
V a r i a t i o n s of s t eam s t r i p p i n g may involve low, moderate , or high 
vacuum ( n e g a t i v e p r e s s u r e ) s t r i p p i n g . By m a i n t a i n i n g t h e 
s t r i p p i n g column a t a nega t ive p r e s s u r e , more e f f i c i e n t s t r i p p i n g 
of o r g a n i c s a t l ower t e m p e r a t u r e s can be a c h i e v e d , t h e r e b y 
r e d u c i n g t h e c o s t of energy requ i red to hea t the i n f l u e n t ground 
water to the d e s i r e d o p e r a t i n g t e m p e r a t u r e . Steam s t r i p p i n g has 
been shown t o be e f f e c t i v e a t removing a wide v a r i e t y of o rganic 
s u b s t a n c e s ; m e t a l s p r e s e n t in t h e g r o u n d w a t e r would n o t be 
removed by t h i s p r o c e s s . 

T r e a t a b i l i t y Study Procedures 

Two g a l l o n s of g r o u n d w a t e r c o l l e c t e d from t h e s i t e w i l l be 
s u p p l i e d t o t h e v e n d o r , APV C r e p a c o , Tonawanda, New York, fo r 
t e s t i n g in a s m a l l - s c a l e steam s t r i p p e r system designed to model 
a s t andard hea t exchanger , column w i t h r e b o i l e r , and c o n d e n s e r . 
Samples p a s s e d t h r o u g h t h e u n i t w i l l be c o l l e c t e d as sepa ra ted 
c o n d e n s a t e and bo t t oms s t r e a m s , and a n a l y z e d as d e s c r i b e d in 
S e c t i o n 3 be low. In a d d i t i o n , column t e m p e r a t u r e and p r e s s u r e 
data w i l l be t aken . 

Test Data Eva lua t ion 

The r e s u l t s of t h e c h e m i c a l a n a l y s e s and o t h e r d a t a c o l l e c t e d 
w i l l be u s e d by APV C r e p a c o t o a s s e s s f u l l - s c a l e s y s t e m 
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p e r f o r m a n c e and p r o v i d e p r e l i m i n a r y equipment s i z i n g and budget 
cos t s for the system. 

5 .2 .2 C r i t i c a l - f l u i d E x t r a c t i o n 

Objec t ives 

The g o a l of t e s t i n g c r i t i c a l - f l u i d e x t r a c t i o n for p r o s p e c t i v e use 
a t t h e S C P / C a r l s t a d t s i t e i s t o d e t e r m i n e s o l v e n t e x t r a c t i o n 
e f f i c i e n c y fo r the o rgan ic compounds p r e s e n t in the ground wate r . 

Process D e s c r i p t i o n 

C r i t i c a l f l u i d s are condensed gases and s u p e r c r i t i c a l f l u i d s such 
as carbon d i o x i d e , f r eon , and p r o p a n e , in t h e v i c i n i t y of t h e i r 
c r i t i c a l p o i n t s . A b o v e o r n e a r t h e c r i t i c a l p o i n t , t h e 
t r a n s i t i o n from gas to l i q u i d i s c o n t i n u o u s , r a t h e r t h a n a b r u p t . 
Under s u c h c o n d i t i o n s , f l u i d s h a v e v e r y f a v o r a b l e s o l v e n t 
p r o p e r t i e s . They behave l i k e l i q u i d s in t h a t they a r e c a p a b l e of 
d i s s o l v i n g s i g n i f i c a n t amounts of o i l or o t h e r s u b s t a n c e s and 
l i k e gases in t h a t the r a t e s of e x t r a c t i o n a r e much h i g h e r than 
those of l i q u i d s o l v e n t s . 

The p r o c e s s of c r i t i c a 1 - f 1 u i d e x t r a c t i o n i n v o l v e s s o l v e n t 
e x t r a c t i o n of t h e g r o u n d w a t e r c o n s t i t u e n t s and s u b s e q u e n t 
s e p a r a t i o n of the s o l v e n t and o r g a n i c s , wi th reuse of the s o l v e n t . 
A l i q u i d feed such as ground w a t e r e n t e r s n e a r t h e t o p of an 
e x t r a c t o r . The s o l v e n t i s fed c o u n t e r c u r r e n t l y i n t o the bottom. 
At or near the g a s ' s c r i t i c a l p o i n t ( u s u a l l y ambien t t e m p e r a t u r e 
and s e v e r a l h u n d r e d p s i ) , t h e o r g a n i c s in t h e ground w a t e r 
d i s s o l v e i n t o the s o l v e n t . Organ ic - laden e x t r a c t i s removed from 
t h e t o p of t h e c o l u m n , w h i l e c l e a n w a t e r l e a v e s t h r o u g h t h e 
b o t t o m . The e x t r a c t t h e n g o e s t o a s e p a r a t o r , w h e r e t h e 
t e m p e r a t u r e and p r e s s u r e a r e d e c r e a s e d , causing the o rgan ics to 
s e p a r a t e from t h e s o l v e n t . C lean s o l v e n t i s r e c y c l e d t o t h e 
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e x t r a c t o r , and c o n c e n t r a t e d o r g a n i c s a r e r e c o v e r e d from t h e 
bottom of the s e p a r a t o r . 

Examples of o r g a n i c compounds t h a t can be e x t r a c t e d economically 
from g r o u n d w a t e r u s i n g t h e c r i t i c a l - f l u i d s y s t e m i n c l u d e 
c h l o r i n a t e d h y d r o c a r b o n s , p h e n o l s , b e n z e n e and b e n z e n e 
d e r i v a t i v e s , a l c o h o l s , k e t o n e s , a c i d s , o i l s and g r e a s e s . The 
t e c h n o l o g y i s e c o n o m i c a l l y c o s t - c o m p e t i t i v e a t o r g a n i c s l e v e l s 
up to 30 p e r c e n t . Metals a re not removed by t h i s p r o c e s s . 

T r e a t a b i l i t y Study Procedures 

A p p r o x i m a t e l y two g a l l o n s of ground w a t e r c o l l e c t e d w i l l be 
e x t r a c t e d by CF Systems Corpora t ion , VJaltham, M a s s a c h u s e t t s , in a 
p r o p r i e t a r y l a b o r a t o r y - s c a l e u n i t . The s o l v e n t used w i l l be 
l i q u e f i e d ca rbon d i o x i d e . The s o l u t i o n r e m a i n i n g f o l l o w i n g 
e x t r a c t i o n and t h e t r e a t e d ground w a t e r w i l l be a n a l y z e d fo r 
o rgan ics as desc r ibed in the fol lowing s e c t i o n . 

Test Data Evaluation 

Results of the analytical testing will be submitted to CF Systems 

to enable its staff to develop full-scale system sizing and cost 

information. 

5.2.3 UV/Peroxidation 

Objectives 

The goal of treatability studies involving UV/peroxidation is to 

evaluate the degree of organics degradation possible via the 

process, and the reagent dosages and contact time needed to do 

so. 

The 
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Process D e s c r i p t i o n 

U V / p e r o x i d a t i o n i s an enhanced form of c h e m i c a l o x i d a t i o n t h a t 
uses a conven t iona l o x i d a n t , hydrogen p e r o x i d e , and c a t a l y z e s i t s 
r e a c t i o n wi th o r g a n i c s u s i n g h i g h - i n t e n s i t y u l t r a v i o l e t l i g h t . 
The c a t a l y s i s r e s u l t s in more e f f i c i e n t g e n e r a t i o n of hyd roxy l 
r a d i c a l s from t h e p e r o x i d e . These h y d r o x y l r a d i c a l s a t t a c k 
doub le bonds and , t o a l e s s e r e x t e n t , s a t u r a t e d b o n d s in t h e 
o r g a n i c m o l e c u l e s t o be degraded. In p r a c t i c e , the ground water 
undergoes peroxide a d d i t i o n and then f lows t h r o u g h a r e a c t o r of 
p r o p r i e t a r y c o n f i g u r a t i o n where i t i s i r r a d i a t e d with UV l i g h t . 
The o rgan ic s g e n e r a l l y undergo complete m i n e r a l i z a t i o n , y i e l d i n g 
ca rbon d i o x i d e and w a t e r . If c h l o r i n a t e d compounds a r e be ing 
o x i d i z e d , an ino rgan ic c h l o r i d e i s produced in the r e a c t i o n . The 
p r o c e s s i s mos t e f f e c t i v e on u n s a t u r a t e d compounds such as 
t r i c h l o r o e t h y l e n e and a r o m a t i c s . H o w e v e r , t h e r e m o v a l of 
s l i g h t l y s l o w e r - d e g r a d i n g s u b s t a n c e s such as c h l o r o f o r m i s 
economical ly p r a c t i c a l when sma l l e r flows such as t h o s e p r o j e c t e d 
for t h e S C P / C a r l s t a d t s i t e a re to be t r e a t e d . Among the ten main 
o rgan ic compounds p r e s e n t in s i t e ground w a t e r , g e n e r a l d a t a on 
t r e a t m e n t e f f i c a c y by t h i s method a r e l a c k i n g o n l y f o r 
n i t r o b e n z e n e . Metals a re not removed by t h i s p r o c e s s . 

T r e a t a b i l i t y Study Procedures 

A t e n - g a l l o n sample of ground w a t e r c o l l e c t e d w i l l be submit ted 
t o P e r o x i d a t i o n S y s t e m s , I n c . ( P S I ) , T u c s o n , A r i z o n a , f o r 
t r e a t m e n t i n a p r o p r i e t a r y b e n c h - s c a l e U V / p e r o x i d a t i o n u n i t . 
T e s t i n g w i l l be c o n d u c t e d u n d e r a t l e a s t t h r e e s e t s of 
c o n d i t i o n s , v a r y i n g p e r o x i d e dosage, UV i n t e n s i t y , and res idence 
t ime . Samples of the i n f l u e n t and f i n a l e f f l u e n t s w i l l be t aken 
f o r t h e a n a l y s e s d e s c r i b e d in S e c t i o n 5.2 be low. In a d d i t i o n , 
samples w i l l be c o l l e c t e d a t t h r e e i n t e r v a l s dur ing each t e s t run. 
C o n t r o l s a m p l e s w i l l a l s o be c o l l e c t e d ( t o e v a l u a t e 
v o l a t i l i z a t i o n l o s s e s ) from ground w a t e r s u b j e c t e d t o t h e t e s t 
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c o n d i t i o n s , e x c e p t t h a t no t r e a t m e n t w i l l be pe r fo rmed on the 
c o n t r o l sample. 

Test Data Eva lua t ion 

The r e s u l t s of t h e t e s t i n g program w i l l be p r o v i d e d to PSI for 
i t s use in d e v e l o p i n g sys t em s i z i n g and c o s t e s t i m a t e s f o r a 
f u l l - s c a l e system. 

5 .2 .4 Granular Ac t iva t ed Carbon 

Objec t ives 

The p u r p o s e f o r p e r f o r m i n g t e s t s us ing Granular Ac t iva ted Carbon 
(GAC) i s t o e v a l u a t e t h e c a r b o n d o s e s r e q u i r e d and r e m o v a l 
e f f i c i e n c i e s f o r t h e d i f f e r e n t compounds p r e s e n t in the s i t e ' s 
shallow ground v/ater . 

Process Description 

Carbon a d s o r p t i o n invo lves c o n t a c t i n g a waste s t ream with carbon, 
u s u a l l y by f low t h r o u g h a s e r i e s of p a c k e d bed r e a c t o r s . 
M o l e c u l a r a d s o r p t i o n o n t o GAC o c c u r s t h r o u g h p h y s i c a l a n d / o r 
chemical f o r ce s in which m o l e c u l e s a r e h e l d on t h e s u r f a c e s of 
t h e ca rbon p a r t i c l e s . A c t i v a t e d c a r b o n ' s f a v o r a b l e a d s o r p t i v e 
p r o p e r t i e s a r e r e l a t e d t o i t s h i g h a v a i l a b l e s u r f a c e a r e a . 
C o n s t i t u e n t s a r e removed from the waste s t ream and adsorbed from 
t h e l i q u i d phase o n t o and i n t o t h e s o l i d c a r b o n p h a s e p o r e 
s t r u c t u r e . L a r g e r more h i g h l y b r a n c h e d and l e s s s o l u b l e 
compounds a re more r e a d i l y adsorbed. The d e g r e e t o which carbon 
a d s o r p t i o n can be used to remove contaminants from a waste stream 
i s d e p e n d e n t on t h e s p e c i f i c c o m p o u n d s t o be r e m o v e d , 
c o n c e n t r a t i o n s of o t h e r o r g a n i c s in the s t ream, and the choice of 
carbon m a t e r i a l . Po la r compounds, such as k e t o n e s , a l c o h o l s and 
s m a l l n o n p o l a r m o l e c u l e s l i k e v i n y l c h l o r i d e a r e n o t we l l 
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a d s o r b e d . M e t a l s may be a d s o r b e d by GAC, depend ing on t h e i r 
i on ic form and s o l u t i o n c h a r a c t e r i s t i c s . 

Once t h e m i c r o p o r e s u r f a c e s of t h e GAC a r e s a t u r a t e d wi th 
o r g a n i c s , the carbon i s "spent" and must be e i t h e r r e p l a c e d wi tn 
v i r g i n c a r b o n or removed, r e g e n e r a t e d , and r e p l a c e d . Carbon 
" b r e a k t h r o u g h " r e f e r s t o t h e c o n d i t i o n in w h i c h a s p e c i f i e d 
e f f l u e n t c o n c e n t r a t i o n l i m i t i s exceeded. Complete exhaus t ion of 
a bed o c c u r s when t h e ca rbon i s c o m p l e t e l y s p e n t (no f u r t h e r 
a d s o r p t i o n of t h e c o n t a m i n a n t ( s ) can o c c u r ) . The ope ra t i on time 
a v a i l a b l e b e f o r e r e a c h i n g b r e a k t h r o u g h i s t h e s i n g l e most 
c r i t i c a l ope ra t i ng parameter in carbon system des ign . 

T r e a t a b i l i t y Study Procedures 

T r e a t a b i l i t y work on a c t i v a t e d carbon w i l l be conducted by Calgon 
Carbon C o r p o r a t i o n v i a a c c e l e r a t e d column t e s t i n g (ACT). The 
p r o j e c t t i m e f r ame d o e s n o t a l l o w f u l l column s t u d i e s t o be 
performed. The ACT c o n s i s t s of a s i n g l e - c o l u m n c o n t i n u o u s - f l o w 
s t u d y . F i f t e e n g a l l o n s of s i t e ground water w i l l be fed to the 
one h a l f - i n c h d i a m e t e r co lumn a t an a c c e l e r a t e d r a t e , and 
i n f l u e n t and e f f l u e n t s amples w i l l be t a k e n a t i n t e r v a l s over 
t ime. These samples w i l l be analyzed by Calgon and, f o r s e l e c t e d 
s a m p l e s , by L a n c a s t e r L a b o r a t o r y f o r c e r t a i n TCL l i s t compounds 
inc lud ing m e t a l s . S p e c i f i c a l l y , f u l l TCL s c a n s of t h e i n f l u e n t 
a t t h e b e g i n n i n g and end of t h e ACT s t u d y and f o r one e f f l u e n t 
sample w i l l be run by Lanca te r Labora to ry . I n t e r m e d i a t e a n a l y s e s 
s h a l l be p e r f o r m e d by C a l g o n , a s o n l y i n t h i s way c a n 
s u f f i c i e n t l y s h o r t sample turnaround t imes be ach ieved . 

Test Data Eva lua t ion 

R e s u l t s of t h e a n a l y s e s a re used to p l o t breakthrough curves for 
t h e v a r i o u s compounds i n t h e f e e d t o d e t e r m i n e t h e t i m e t o 
b r e a k t h r o u g h and e x h a u s t i o n f o r each c o n s t i t u e n t of c o n c e r n . 
R e s u l t s of t h i s a n a l y s i s w i l l be u s e d by C a l g o n t o e s t i m a t e 
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column performance and carbon changeout rates for the full-scale 

system. These data will then be used to develop costs for the 

full-scale adsorption system. 

5.3 Sample Collection and Analytical Methods 

To conduct the treatability work described above, approximately 

30 gallons of ground water will be collected. The majority of 

ground water will be sent to the various vendors as detailed in 

Tables 5-2 and 6-1. Part of the collected ground water will be 

analyzed for iron, TSS, TDS, alkalinity, hardness, TOC, BOD, COD, 

chloride, and sulfate. Dissolved oxygen and pH will be 

determined in the field at the time of sampling. All ground 

water samples will be collected from well locations 3S and 7S to 

obtain a worst-case concentration and constituent range. To 

minimize volatilization of lighter organics during sample 

collection, samples will be taken from each well with a minimum 

of turbulence, and all bottles will be filled to zero headspace. 

Amber bottles or metal containers will be used for ground water 

collection and transport to prevent photodegradation of certain 

of the components in the water. Ground water will be chilled to 

40c during transport to reduce biological activity in the system. 

The size of sample container used will be the largest possible 

within the transport constraints set by regulation (i.e., that 

volume not requiring manifesting). Vendors performing the 

treatability work will be advised to keep the ground water 

containers closed and cold until the time of testing to maintain 

sample quality. As a precaution, however, influent ground water 

will be analyzed immediately prior to testing to avoid false 

observed treatment efficiencies due to natural degradation 

processes during the period between ground water collection and 

treatability testing. 

System effluent samples will be taken throughout ACT testing, at 

intervals during UV/peroxidation testing, and at the conclusion 
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of t h e s t e a m s t r i p p i n g a n d c r i t i c a l - f l u i d e x t r a c t i o n t e s t s . 
Samples w i l l be c o l l e c t e d and t r a n s p o r t e d a s f o l l o w s . V o l a t i l e 
o r g a n i c s a m p l e s w i l l be c o l l e c t e d i n 40 ml t e f l o n - s e p t u m VGA 
v i a l s a n d p r e s e r v e d w i t h h y d r o c h l o r i c a c i d . S e m i v o l a t i l e 
compound s a m p l e s w i l l be c o l l e c t e d u n p r e s e r v e d i n o n e - l i t e r amber 
b o t t l e s . P e s t i c i d e and PCB samp le s w i l l be c o l l e c t e d u n p r e s e r v e d 
i n o n e - l i t e r g l a s s b o t t l e s . M e t a l s a m p l e s w i l l be c o l l e c t e d in 
o n e - l i t e r p o l y e t h y l e n e b o t t l e s and p r e s e r v e d w i t h n i t r i c a c i d . 
B e c a u s e of t h e w i d e v a r i e t y of o r g a n i c s p r e s e n t i n t h e g r o u n d 
w a t e r , a l l s a m p l e s w i l l u n d e r g o a f u l l TCL (HSL) s c a n u s i n g 
M e t h o d N o . CLP 7 / 8 7 e x c l u d i n g m e t a l s , e x c e p t f o r t h e GAC ACT 
s a m p l e s , w h i c h w i l l i n c l u d e m e t a l s a n a l y s i s . E x c e p t f o r 
t h e a n a l y s e s pe r fo rmed by Calgon Carbon C o r p o r a t i o n , a l l a n a l y s e s 
w i l l be p e r f o r m e d by a CLP - c e r t i f i e d l a b o r a t o r y ( L a n c a s t e r 
L a b o r a t o r y ) . 
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SECTION 6 

SUMMARY OF CHEMICAL ANALYSES 

6 . 1 T r e a t a b i l i t y S t u d y A n a l y s i s 

A s u m m a r y o f c h e m i c a l a n a l y t i c a l w o r k f o r t h e 

s t a b i l i z a t i o n / s o l i d i f i c a t i o n , t h e r m a l t r e a t m e n t , c o n t a m i n a n t 

e x t r a c t i o n , a n d g r o u n d w a t e r t r e a t m e n t T r e a t a b i l i t y S t u d i e s i s 

i n c l u d e d f o r r e f e r e n c e . 

T a b l e 6 - 1 s u m m a r i z e s t h e r a w s a m p l e a n a l y s e s , a n d T a b l e 6 - 2 

s u m m a r i z e s t h e t r e a t e d s a m p l e a n a l y s e s . 

6 - 1 
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TABLE 6-1 
Treatabil i ty Study Raw Sampie Chemical Analyses 

SCP/Carlstadt, New Jersey 

Applicable 
Technology 

Sample 

Type 

Sample 
Container 

Method ol 
Preservation Shipped BY 

To CLP Holding 
Laboratory Times 

Method ot 
Analysis 

(Raw Characterization 
Soils/Sludges) 

Grab Irom B-1 (1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc ( A ) 6 months; Hg - 28 days EP Tox Metals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

Grab Irom B-2 (1) 2-9al container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, inc ( A ) 6 months; Hg - 28 days EP Tox Melals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

Grab Irom B-3 (1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc ( A ) 6 months; Hg - 28 days EP Tox Metals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

Grab from B-4 (1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc (A) 6 months; Hg - 28 days EP Tox Metals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 



TABLE 6-1 (Cont inued) 
Treatabi l i ty Study Raw Sample Chemical Analyses 

Applicable 
Technology 

Sample 

Type 

Sample 
Container 

Method ol 
Preservation Shipped By 

Allowable 
To CLP Holding 
Laboratory Times 

Method of 
Analysis 

Page 2 

Grab Irom B-5 (1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc ( A ) 6 months; Hg - 28 days EP Tox Metals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

Grab from P-2 (1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc ( A ) 6 months; Hg - 28 days 

Grab Irom P-3 (1) 2-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

ERM, Inc ( A ) 6 months; Hg - 28 days 

Grab Irom P-4 (1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, inc (A ) 6 months; Hg - 28 days 

EP Tox Metals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

EP Tox Metals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

EP Tox Metals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 



Applicable 
Technology 

Sample 

Type 

TABLE 6-J (Conl inueO) 
Treatabil i ty Study Raw Sample Chemical Analyses 

Allowable 
Sampie Method ol To CLP Holding 
Container Preservation Shipped By Laboralory Times 

Grab Irom MW-5d (1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc ( A ) 6 months; Hg - 28 days 

Method o( 
Analysis 

EP Tox Melals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

Pages 

Grab from MW-3S (1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc ( A ) 6 months; Hg - 28 days EP Tox Melals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

(Raw Characterization 
soils/sludges con1) 

Grab trom MW-6S (1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc ( A ) 6 months; Hg - 28 days EP Tox Metals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

Duplicate grab Irom 
B-5 

(1) 2-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees 0 ERM, Inc ( A ) 6 months; Hg - 28 days EP Tox Metals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

Trip blank 
(sand) 

(1) 1-liter clear glass 
bottle 

4 degrees C 
Teflon-lined 

l id 

ERM, Inc ( A ) 10 days TCL VOCs, Per EPA CLP piDlocol 



Applicable 
Technology 

Sample 

-Type 

TABLE 6-1 (Cont inued) 
Treatabil i ty Study Raw Sample Chemical Analyses 

Allowable 
Sample Method ol To CLP Holding 
Container Preservation Shipped By Laboratory Times 

Page 4 

Method of 
Analysis 

Stabil ization/ 
Solidification 
Treatability Study 

Soil Hot Spot-Lead 

(Raw Sample Portion) 

(3) 5-gal container 
with triple plastic liner 
(inner polyethylene) 

(1)12oz wide mouth 
bottle 

4 degrees C 

4 degrees 0 

ERM, Inc 

to 

Hazcon, Inc (A ) 6 months Lead Analysis, per EPA CLP Protocol 

Soil Hot Spot-Lead (3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

ERM, Inc 

to 

Enreco l.abs. ( A ) 6 months Lead Analysis, per EPA CLP Protocol 

Soil Hot Spot-VOCs (3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1)12oz wide mouth 
bottle 

4 degrees C 

ERM, Inc 

lo 

Hazcon, \nc { A ) 10 days Proposed Toxicity Characteristic Contaminants 
Analysis,(VOCs only) in FR 21648 6/13/86 
Per EPA CLP Protocol 

Soil Ho! Spot-VOCs (3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

ERM, Inc 

to 

Enreco Labs. ( A ) 10 days Proposed Toxidly Characteristic Contaminants 
Analysis,(VOCs only) in FR 21648 6/13/86 
Per EPA CLP Protocol 

Hot Spot Soil Composite (3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1)12oz wide mouth 
bottle 

4 degrees C 

Hot Spot Soil Composite (3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1) 5 gal container 4degreesC 
with triple plastic liner 
(inner polyethylene) 

ERM, Inc 
to 

Hazcon, Inc ( A ) 

ERM, Inc 

to 

Enreco Labs. ( A ) 

10 days jVOCs), 7 days until 
extraction, analysis within 40 
days ol extract preparation 
(B/Ns, A/Es, Pesticides) 
Metals - 6 mo.; Hg - 28 days 

10 days (VOCs). 7 days until 
extraction, analysis within 40 
days ol extract preparation 
Metals - 6 mo,; Hg - 28 days 

Proposed Toxicity Characteristic Contaminants 
FR 21648 6/13/86 
Per EPA CLP Protocol 

Proposed Toxicity Characteristic Contaminants 
FR 21648 6/13/86 
Per EPA CLP Protocol 
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Page 5 

Applicable 
Technology 

Sampie 

Type 
Sample 
Container 

Method of 
Preservation Shipped By 

To CLP 
Laboratory 

Allowable 
Holding 
Times 

Method of 
Analysis 

Stabil ization/ 
Solidificatbn 
Treatability Study 

(continued) 

Overall Soil Composite (3) 5-gal container 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1)12oz wide mouth 
bottle 

4 degrees C 

4 degrees C 

Overall Soil Composite (3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

Sludge Hot Spol-B/N (3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1)12oz wide mouth 
bottle 

4 degrees C 

ERM, Inc 

to 

Hazcon, Inc (A ) 

ERM, Inc 

lo 

Enreco Labs. (A ) 

ERM, Inc 

to 

Hazcon, Inc ( A ) 

10 days (VOCs), 7 days until 
extraction, analysis within 40 
days ol extract preparation 
(B/Ns, A/Es, Pesticides) 
Melals - 6 mo.; Hg - 28 days 

10 days (VOCs), 7 days until 
exlraclion, analysis within 40 
days ot extract preparation 
(B/Ns, A/Es, Pesticides) 
Metals - 6 m o ; Hg - 28 days 

7 days until extraction 
analysis within 40 days of 
extract preparation 

Proposed Toxicity Characteristic ContEiminants 
FR 21648 6/13/86 
Per EPA CLP Protocol 

Proposed Toxicity Characteristic Contaminants 
FR 21648 6/13/86 
Per EPA CLP Protocol 

TCL B/Ns. Per EPA CLP Protocol 

Sludge Hot Spot-B/N (3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sampie Portion) (1) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

ERM, Inc 
to 

Enreco Labs. ( A ) 7 days until extraction 
analysis within 40 days ol 
extract preparation 

TCL B/Ns, Per EPA CLP Protocol 

Sludge Tank and Pit 
Composite 

(3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1)12oz wide mouih 
bottle 

4 degrees C 

Sludge Tank and Pit 
Composite 

(3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

(Raw Sample Portion) (1) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

ERM, Inc 

lo 

Hazcon, Inc ( A ) 

ERM, Inc 

lo 

Enreco Labs. (A ) 

7 days until extraction 
analysis within 40 days of 
extract preparation for PCBs 
Melals - 6 mo.; Hg - 28 days 

7 days until exlraclion 
analysis within 40 days of 
extract preparation (or PCBs 
Metals - 6 mo.; Hg - 28 days 

TAL Metals and TCL PCBs Analysis 
Per EPA CLP Protocol 

TAL Melals and TCL PCBs Analysis 
Per EPA CLP Protocol 
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Technology 

Sample 

_IyE2 
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Method ol 
Analysis 

Contaminant Exlraclion 
Treatability Study 

Soil Hot Spot-Lead (3) S-gal container 
with triple plastic liner 
(innef polyethylene) 

4 degrees C ERM, Inc 
to 

(Raw Sample Portion) (1) 32-oz wide mouth 4 degrees C 
jar Tellon-iined lid 

ERM, Inc. I B ) 6 months Lead Analysis, Per EPA CLP Protocol 

Soil Hot Spot-PCBs (3) 5-gal container 4 degrees C ERM, Inc 
with triple plastic liner to 
(inner polyethylene) 

(Raw Sample Portion) (1) 32-oz wide mouth 4degreesC ERM, Inc. 
jar Tellon-iined lid 

( B ) 7 days until extraction 
analysis within 40 days ol 
extract preparation 

TCL PCBs analysis. Per EPA CLP Protocol 

Soil Hot Spot Cotnposite (3) 5-gal container 4 degrees C ERM, Inc 
with triple plastic liner to 
(inner polyethylene) 

(Raw Sample Portion) (1) 4-oz wide mouth 
iar 

4 degreesC 
Zero headspace 
Teflon-lined lid 

ERM, Inc. ;B) 10 days TCL Volatiles Per EPA CLP Protocol 
TPH(Total Petroleum Hydrocart>ons)EPA 418.1 

(1) 32-OZ wide mouth 4degreesC ERM, Inc. 
jar Teflon-lined lid 

( B ) 7 days until extraction 
analysis within 40 days of 
extract preparation 

TCL B/Ns, A/Es, PCBs 
Per EPA CLP Protocol 

Overall Soil Composite (3) 5-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc 
to 

(Raw Sample Portton) (1) 4-oz wide mouth 
iar 

4 degrees C ERM, Inc. 
Zero headspace 
Tellon-iined lid 

( B ) 10 days TCL Volaliles Per EPA CLP Protocol 
TPH(Tolal Petroleum Hydrocart)ons)EPA 418.1 

(1) 32-OZ wide mouth 
iar 

4 degrees C 
Tellon-iined lid 

7 days until extraction 
analysis within 40 days of 
extract preparation 

TCL B/Ns, A/Es, PCBs 
Per EPA CLP Protocol 

Sludge Hoi Spol-B/N (3) 5-gal container 4 degrees C ERM, Inc 
with triple plastic liner to 
(inner polyethylene) 

'X . 

(Raw Sample Portion) (1) 32-oz wide mouth 4 degrees C ERM, Inc. 
jar Tellon-lined lid 

( B ) 7 days until extraction 
analysis within 40 days ol 
extract preparation 

TCL B/Ns Analysis, Per EPA CLP Protocol 



/Applicable 
Technology 

Sample 

-IffiS 
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Treatabil ity Study Raw Sample Chemical Analyses 

Allowable 
Sample Method ol To CLP Holding 
Container Preservation Shipped By Laboratory Times 
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Method ol 
Analysis 

Contaminant Exlraclion 
Treatability Study 

(Continued) 

Sludge Tank/Pil 
Composite 

(3) 5-gal container 
with triple plastic liner 
(inner polyethylene) 

4 degrees C ERM, Inc 
to 

(Raw Sample Portion) (1) 4-oz wide mouth 
jar 

4 degrees C 
Zero headspacs 
Tellon-iined lid 

ERM, Inc. ( B ) t odays -VGA 
TPH - 28 days 

TCL Volatiles Per EPA CLP Protocol 
TPH(Total Petroleum Hydrocarbons)EPA 418.1 

(Raw Sample Portion) (1) 32-OZ wide mouth 
jar 

4 degrees C 
Tellon-lined lid 

7 days until extraction 
analysis within 40 days of 
extract preparation 

TCL B/Ns, A/Es, PCBs 
Per EPA CLP Protocol 

Thermal Treatment 
Treatability Study 

Soil Hot Spot-Metals 

(Haw Sample Portion) 

(3) 5-gal container 4 degrees C 
with triple plastic liner 
(inner polyethylene) 

ERM, Inc 

(1) Dl/Methanol rinsed 
dear glass bottle 

Tellon-lined lid EER, Inc. 
Dry ice 

( A ) 7 days until extraction 
(C) analysis within 40 days of 

extract preparation (PCBs) 
6 mos. (metals); Hg - 28 days 

TAL Metals, per EPA CLP Protocol 
PCB Organics - EPA CLP Protocol 
Elemental C,H,N,S,CI (ultimate analysis) 
EP Tox Melals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 

Sludge Tank/Pit 
Composite 

(Raw Sample Portion) 

(3) 5-gal container 
with triple plastic liner 
(inner polyethylene) 

(1) Dl/Methanol rinsed 
clear glass bottle 

< X 

4 degrees C 

Teflon-lined 
Dry ice 

ERM, 
to 

Inc 

lid EER, Inc. (A ) 7 days until extraction 
(C) analysis within 40 days of 

extract preparation (PCBs) 
6 mos. (melals); Hg - 28 days 

TAL Metals, per EPA CLP Protocol 
PCB Organics - EPA CLP Protocol 
Elemental C,H,N,S,CI (ultimate analysis) 
EP Tox Melals 
Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 
Cadmium SW 846-6010 
Chromium SW 846-6010 
Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 
Silver SW 846-6010 



Applicable 
Technology 

Sampie 
Type 
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Allowable 
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Method ol 
Analysis 

(Raw Characterization 
Ground Water) 

Composite Irom 
MW-3S and MW-7S 

(1) 1-liter clear 
glass bottle 

4 degrees C, 
HN03 addition 
Teflon-lined lid 

ERM, Inc ( A ) 6 months Iron unliltered, per EPA CLP Protocol, 
hardness 

Composite from 
MW-3S and MW-7S 

(1) 4-liter amber 
glass bottle 

4degreesC ERM, Inc ( A ) 48 hrs (BOD) 
Tellon-lined lid 7 days (TDS, TSS) 

48 hrs (alkalinity) 
28 days (chlorides,sulfate) 

BODS, EPA 405 1 
TDS, EPA 160.1 
TSS, EPA 160.2 
Chloride, EPA 325.3 
Alkalinity, EPA 310.1 
Suitate EPA 375.4 

Composite from 
MW-3S and MW-7S 

(Dt^licate) 

(1) 4-liter amber 
glass bottle 

4degreesC ERM, Inc ( A ) 48 hrs (BOD) 
Tellon-lined lid 7 days (TDS, TSS) 

48 hrs (alkalinity) 
28 days (chlorides,sulfate) 

BODS, EPA 40S.1 
TDS, EPA 160.1 
TSS, EPA 160.2 
Chloride, EPA 325.3 
Alkalinity. EPA 310.1 
Sulfate, EPA 375.4 

Composite Irom 
MW-3S and MW-7S 

(1) 500-ml clear 
glass bottle 

4 degrees C, ERM, Inc 
H3P04 addition 
Tellon-lined lid 

( A ) 28 Days COD, EPA 410.1 
TOC, EPA 415.2 

Trip Blank 
(01 Water) 

(1) 4-liter amber 
glass bottle 

4 degreesC 
Tellon-lined lid 
Zero headspace 

ERM, Inc ( A ) 7 days TO. VOCs 
per EPA CLP Protocol 

Trealability 
Composite Irom 

MW-3S and MW-7S 
(2) 5-gal plastic carboys 4 degrees C ERM, Inc 
(1) 5-gal steel gas can to 

( In f luent) (2)40-ml screw-cap 
teflon-lined vial 

Zero headspace 
HCI Addition 
4 degrees C 

Calgon ( B ) 14 days TCL Volaliles 
per EPA CLP Protocol 

(2)1-liter amber glass 4 degrees C 
bottle Tellon-iined lid 

Calgon ( B ) 7 days until extraction 
analysis within 40 days ol 
extract preparation 

TCL B/Ns, A/Es 
per EPA CLP Protocol 

( l ) l - l i l e r amber glass 4 degrees C Calgon 
iDottle Tellon-lined lid 

( B ) 7 days until extraction 
analysis within 40 days ol 
extract preparation 

TCL Pesticides, PCBs 
per EPA CLP Protocol 

(1)1-tiler polyethylene HN03 Addition 
t)otlle 

Calgon ( B ) 6 months; Hg • 28 days Target Anatyte List (TAL) Melals 
per EPA CLP Protocol 
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Applicable 
Technology 

UV/Peroxidation 
Treatability 

Sample 
Type 

Composite from 
MW-3S and MW-7S 

(Raw Feed) 

Sampie 
Container 

(2) 5-gal steel gas cans 

(2)40-ml screw-cap 
teflon-lined vial 

(2)1-liter amber glass 
bottle 

Method of 
Preservalion 

4 degreesC 

Zero headspace 
HCI Addition 
4 degrees C 

4 degreesC 
Teflon-lined lid 

Shipped By 

ERM, Inc 
to 

Peroxidation 
Sylems 

Peroxidation 
Sylems 

To CLP 
Laboratory 

( B ) 

( B ) 

Allowable 
Holding 
Times 

14 days 

7 days until extraction 
analysis within 40 days ol 
extract preparation 

Method of 
Analysis 

TCL Volatiles and TICs 
per EPA CLP Protocol 

TCL B/Ns, /VEs and TICs 
per EPA CLP Protocol 

(1)1-liter amber glass 4degreesC Peroxidation ( B ) 
bottle Tellon-lined lid Sylems 

7 days until extraction 
analysis within 40 days of 
extract preparation 

TCL Pestickies, PCBs 
per EPA CLP Protocol 

Steam Stripping 
Treatability 

Composite from 
MW-3S and MW-7S 

( In f luent) 

(3) 4-liter amt>er 
bottles' 

(2)40-ml screw-cap 
tellon-lined vial 

(2)1-liter amber glass 
bottle 

4 degreesC 
Tellon-lined lid 

Zero headspace 
HCI Addition 
4 degrees C 

4 degrees C 
Teflon-lined lid 

ERM, Inc 
to 

APV Crepaco ( B ) 

APV Crepaco ( B ) 

14 days 

7 days until exlraclion 
analysis within 40 days 
of extract preparation 

TCL Volatiles 
per EPA CLP Protocol 

TCL B/Ns, A/Es 
per EPA CLP Protocol 

( l ) l - l i te r amber glass 4degrees C 
bottle Teflon-lined lid 

APVCrepaco ( B ) 7 days until extraction 
analysis within 40 days 
ol extract preparation 

'Larger quantity shipped than proposed in sampling plan, per vendor's request 

TCL Pesticides, PCBs; 
per EPA CLP Protocol 

Critical FlukJ Exiracton Composite Irom 
Treatability MW-3S and MW-7S 

( In l luent ) 

(2) 4-liter amber bottles 4 degrees C ERM, Inc 
Tellon-lined lid lo 

(2)40-ml screw-cap 
teflon-lined vial 

Zero headspace 
HCI Addition 
4 degreesC 

CF Systems ( B) 

(2)1-liter amber glass 4 degrees C CF Systems ( B ) 
bottle Tellon-lined lid 

14 days 

7 days until extraction 
analysis within 40 days 
ol extract preparation 

TCL Volatiles 
per EPA CLP Protocol 

TCL B/Ns, A/Es 
per EPA CLP Protocol 

(1)1-liter amber glass 4 degrees C CF Systems 
tx>tlle Tellon-lined lid 

; B) 7 days until extraction 
analysis within 40 days 
ol extract preparation 

TCL Pestickies, PCBs 
per EPA CLP Protocol 
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Techmology 

Sample 

Type 
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Method ol 
Analysis 

CLP Laboratories: (A) CompuChem Laboratories 
Research Triangle Paik, NC 
Organics: SOW 10/86, with revisions through 7/87 
lnorgank:s: SOW 7/87 

(B) Lancaster Laboratories 
Lancaster, PA 
Organfcs: SOW 10/86, with revisions through 7/87 
Inorganks: SOW 7/87 

(C) Northeastern Analytk^l Corporation 
Medtord, NJ 
Non protocol ultimate analyses 



TABLE 6-2 
Trealabil i ty Study Treated Sample Chemical Analyaea 

Applicable 
Technotofly 

Sarrple 
Typa 

SCP/Car la ladl , New Jeraey 

Sample 
Container 

lulethodof 
Preservation 

Shipped 
By 

To CLP 
Laboralory 

Allowable 
Holding 

Time 
Method ol 
Analysis 

SOILS«LUDGES 

Stabillration/Solidiffcallon 
Round 3 

Hot Spot Soil Composite (wilh 
Ground Water) Oeeign Mix Plug 

(1) Wide mouth Jar 4 degeee C Enreco Laboratories | A) 
Teflon-lined lid 

10 days(VOC);7 days TCLP Leachaie Developmenl.with Complete Analysis ol Proposed 
until exlraclion, analysis Toxicity Characteristic Conlaminanls, FR 21648 6/13/86 

within 40 days ol extract 
prep(B/Ns, A/Es.Pests.); 

6 mos (li^elals); Hg-2B days 

Soil IHol Spot-Lead 
Design Mix Plug 

(1) Wide mouth jar 4degoesC Enreco Laboratories (A ) 
Teflon-lined lid 

6 months TCLP on 14-day Cured Plug, Lead Analysis 
SW-846. (Method 7421 

Soli IHot Spot-VOCt 
Design Mix Plug 

(1) Wkte mouth jar 4dBgee6C Enreco Laboratories (A ) 
Tetion-llned lid 

10 days TCLP on 14-day Cured Plug, Partial Analysis of Proposed Toxicity 
Characterlsllc Contaminants (VOCs only) FR 21648 6/13/86 

SW-e46. Method 8240 

Hot Spol Soil Composite 
Design Mix Plug 

(1) Wfela mouth jar 4dagas6C Enreco Laboratories ( A ) 
Tellon-tlned lid 

10 days{V0C);7 days 
until extraction, analysis 

within 40 days ol extract 
prep(B/N8. A/Es,Pests.); 

6 mos (Melals): Hg-28 days 

TCLP on 3-day Cured Plug, Complete Analysis ol Proposed Toxicity 
Characteristic Conlaminanls. FR 21648 6/13/86 

Overall Soil Composite 
Design Mix Plug 

(1) Wide mouth jar 4degeeeC Enreco Laboratories ( A ) 
Tellon-lined lid 

10days(VOC);7day8 
unlit extraction, analysis 

within 40 days of extract 
prep(B/Ns, A/Es,Pests.); 

6 mos (Metals): Hg-2B days 

TCLP on 14-day Cured Plug, Complete Analysis ol Proposed Toxicity 
Characteristic Contaminants, FR 21648 6/13/86 

Sludge Flot Spot-B/N 
Design Mix Plug 

( t ) Wide mouth jar 4degeeeC Enreco Laboralorles (A ) 
Teflon-llnad tid 

7 day until extraction, 
analysis within 40 days 
ol extract preparation 

TCLP on 14-day Cured Plug. B/Ns Analysis of Proposed Toxicity 
Charactorisllc Conlaminanls, FR 21648 6/13/86 

B/Ns, A/Es only SW-B46. Method 8270 

Sludge Tank and Pit Composite 
O e e l ^ Mix Plug 

(1) Wide mouth jar 4degeeEC Enreco Laboratories (A ) 
Tellon-lined lid 

7 day until exlraclion, TCLP on 14-day Cured Plug, Melals Analysis ot Proposed Toxicity 
analysis w/l 40 days ol Characteristic Contaminants, FR 21648 6/13/86, 
extract prep (PCBs): arvj PCBs analysis 

6 mos. (melals) Hg-28 days SW-846, Methods 6010,8080 

Hot Spot Soil Composite 
Design Mix Plug 

(1) Wide mouth jar 4degeeeC Enreco Laboratories ( A ) 
Tellon-tlned lid 

10 days(V0C):7 days 
until extraction, analysis 

within 40 days ol extract 
prep(S/Ns, A/Es.Pests.); 

6 mos. (metals) Hg-28 days 

Multiple Extraction Procedure on 14-day cured plug. Complete 
Analysis ot Proposed Toxicity Characteristic Contaminants 

FR 21648 6/13/86 

Hot Spot Soil Composite (with 
Ground Water) Design Mix Plug 

Polypropylene 
cylindrical mold 

Hazcon. Inc (A ) to days(VOC);7 days 
until extraction, analysis 

within 40 days ot extract 
prBp(B/Ns. A/Es.Pests.); 

6 mos (Melals); Hg?8 days 

TCLP leachate Oeveiopment.wirh Complete Analysis of Proposed 
Toxicity Characteristic Contaminants. FR 21648 6/13/86 

Soil Hot Spot-Lead 
Design Mix Plug 

Polypropylene 
cylindrical moid 

Hazcon, Inc (A ) TCLP on 14 day Cured Plug. Lead Analysis only 
SVy 846. Method 7421 
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SCP/Cartsladt, New Jersey 

Applicable 
Technology 

Sarrple 
Type 

Sample 
Container 

Method o( 
Preservation 

Shipped 
By 

T o a P 
Laboratory 

Allowable 
Holding 
Time 

Method of 
Analysis 

Stabilization/Solidification Soil Hot Spot-VOCs 
Round 3 (con't) Design Mix Plug 

Polypropylene 
cylindrical mold 

Hazcon, Inc | A ) 10 days TCLP on 14-day Cured Plug. Partial Analysis ol Proposed Toxicity 
Characteristic Contaminants (VOCs only) FR 21648 6/13/86 

SW-846, Method 8240 

Hot Spot Soil Composite 
Design Mix Plug 

Polypropylene 
cylindrical mold 

Hazcon. Inc (A ) 10 days(V0C);7 days 
until extraction, analysis 

within 40 days ol extract 
prep(B/Ns. A/Es.Pests.); 

6 mos (Melals); Hg-28 days 

TCLP on 3-day Cured Plug. Complete Analysis ol Proposed Toxicity 
Characteristic Contamlnanls, FR 21648 6/13/86 

Overall Soil Composite 
Design Mix Plug 

Polypropylene 
cylindrical mold 

Hazcon, Inc (A ) 10 days(VOC);7 days TCLP on 14-day Cured Plug, Complete Analysis ol Proposed Toxicity 
until extraction, analysis Characteristic Contamlnanls. FR 21648 6/13/86 

iwithin 40 days ol extract 
prep{B/Ns. A/Es,Pests.): 

6 mos (Metals): Hg-26 days 

Sludge Hot Spot-B/N 
Design Mix Rug 

Polypropylene 
cylindrical mold 

Hazcon, Inc (A ) 7 day unlll extraction, 
analysis within 40 days 
of extract preparation 

TCLP on 14-day Cured Plug. B/Ns Analysts of Proposed Toxicity 
Characteristic Contaminants. FR 21648 6/13/66 

(BNs, AEs orty )SW-846, Method 8270 

Sludge Tank and Pit Composite 
Design Mix Plug 

Polypropylene 
cyllndrteai mold 

Hazcon, Inc ( A ) 7 day until extraction, 
analysis within 40 days ol 

extract prep (PCBs); 
6 mos (Metals): Hg'28 days 

TCLP on 14-day Cured Plug, Melals Analysis ol Proposed Toxicity 
Characteristic Contaminants, FR 21648 6/13/86, 

and PCBs analysis 

Hot Spot Soil Composite 
Design Mix Plug 

Polypropylene 
cylindrical mold 

Hazcon, Inc (A ) 10 days(V0C);7 days 
until extraction, analysis 

within 40 days ol extract 
prep(B/Ns. A/Es.Pests): 

6 mos (Melals); Hg-28 days 

Multiple Extraafon Procedure on 14-day cured plug 
EP Tox Metals 

Exlraclion SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 

Cadmium SW 846-6010 
Chromium SW 846-6010 

Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 

Silver SW 846-6010 

ConlaminanI Extracllot 
Trealablllly 

after HCI 

'~'̂ ' 

1 

Treated Sol ids: 
Soil Hot S p o l U a d 

Soil Hot Spot Composite 

Overall Soil Composite 

Sludge Tanl( and Pit Composite 

(1) 32oz wide mouth 
jar 

(1) 32oz wide mouth 
jar 

(1) 32oz wide mouth 
jar 

( t ) 32oz wide mouth 
jar 

4 degrees C 
Tellon-lined lid 

4 degrees C 
Telton-lined ltd 

4 degrees C 
Tellon-lined lid 

4 degrees C 
Tellon-lined lid 

ERM, Inc 

ERM. Inc 

ERM. Inc 

ERM. inc 

( B ) 

( B ) 

( B ) 

( B ) 

6 months 

6 months 

6 months 

6 months 

Lead.Per EPA CLP Protocol 

Lead. Copper. Total Chromium:Per EPA CLP Protocol 

Lead. Copper, Total Chromium:Per EPA CLP Protocol 

Lead. Copper. Total Chfomium;Per f PA CLP Protocol 
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Applicable 
Technology 

Contaminant Extraction 
Trealablllly 

after HCI 
(Continued) 

Sarrple 
Type 

Spent ExUactlon F lu ids 
During Treatment o l : 
Soil Hot Spot-Lead 

Soil Hot Spot CompoeUe 

Overall Soil Composite 

Sludge Tank and PH Composit 

Sample 
Container 

Generated 

( t ) l - l l l e r 
polyethylene bottle 

(1 ) 1 - l l t e r 
polyethylene bottle 

( l ) l - l l t e r 
polyethylene bottle 

e ( l ) l - l l l e r 
polyethylene bottle 

Method ol 
Preservation 

HN03 Addition 

HN03 Addition 

HN03 Addition 

HN03 Addition 

Shipped 
By 

ERM. Inc. 

ERM. Inc. 

ERM. Inc. 

ERM. Inc. 

To CLP 
Laboratory 

( B ) 

( B ) 

( B ) 

( B ) 

Allowable 
Holding 

Time 

6 months 

6 months 

6 monlhs 

6 months 

Method ot 
Analysis 

Haut r i l i z ing So lu t ions Ganaratad 
Dur ing T r M t m a n t o f : 
Soil Hot Spot-Lead 

Soil Hot Spot Composite 

Overall Soil Composite 

Sludge Tank and Pit Composite 

( l ) l - l l t e r 
polyslhytene bottle 

| l ) l - l l t * r 
polyethylene bottle 

( 1 ) 1 - l l l s r 
polyethylene bottle 

( l ) l - l l t e r 
polyethylene bottle 

HN03 Addition 

FINOS Addition 

HN03 Addition 

HN03 Addition 

ERM. 

ERM, 

ERM, 

ERM. 

Inc. 

Inc. 

Inc. 

Inc. 

( B ) 

( B ) 

( B ) 

( B ) 

6 monlhs 

6 months 

6 months 

6 monlhs 

Wash Water* Ganaratad 
Dur ing Traalmant o l : 
Soli Hot Spol-Uad 

Soil Hot Spot Compoeita 

Overall Soli Composite 

Sludge Tank and Pit Composite 

(1 j l - l l l s r 
polyethylene bottle 

( l ) l - l l t e r 
polyelhylene bottle 

(1 ) l l l t e r 
polyethylene bottle 

( l ) l - l l l e r 
polyelhylene bottle 

HN03 Addition 

HN03 AddHlon 

HN03 Addition 

HN03 Addition 

ERM. 

ERM. 

ERM. 

ERM. 

Inc. 

Inc. 

Inc. 

Inc. 

( B ) 

( B ) 

( B ) 

( B ) 

6 months 

6 monlhs 

6 monlhs 

6 months 

Lead.Per EPA CLP Protocol 

Lead. Copper. Total Chromlum;Per EPA CLP Protocol 

Lead. Copper. Total Chromium;Per EPA CLP Protocol 

Lead. Copper. Total Chromlum;Per EPA CLP Protocol 

Lead.Per EPA CLP Protocot 

Lead. Copper, Total Chromium;Per EPA CLP Protocol 

Lead, Copper, Total Chromium:Per EPA CLP Protocol 

Lead, Copper, Total Chromlum:Per EPA CLP Protocol 

Lead,Per EPA CLP Protocol 

Lead, Copper, Total Chromium;Per EPA CLP Protocol 

Lead. Copper. Total Chromlum;Per EPA CLP Protocol 

Lead. Copper, Total Chromlum;Per EPA CLP Protocol 

ConlaminanI Extractkin 
Treatability 

alter surlaclant Treated Sol ids: 
Soil Hot Spot-PCBs (1) 32oz wide moulh 4 degrees C 

jar Teflon-lined lid 
ERM, Inc ( B ) 7 day until extraction, 

analysis within 40 days 
of extract preparation 

Total PCBs. Per EPA CLP Protocol 

Soil Hot Spot Composite (1)4oz wide mouth 
|ar 

(1)32oz wide moulh 
jar 

4 degrees C 
Tellon-lined 

4 degrees C 
Teflon-lined 

lid 

lid 

ERM. Inc 

ERM. Inc 

( B ) 

( B ) 

10 days - VOA 
28 days • TPH 

7 day unlit exlraclion. 
analysis within 40 days 
ol extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns.A/Es.PCBs. Pesticides; Per EPA CLP Protocol 



Applicable 
Technology 
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SCP/Carlstadt , New Jeraey 

Sample Sample 
Container 

Method ol 
Preservation 

Shipped 
By 

T o a p 
Laboratory 

Allowable 
Holding 

Time 
Method ot 
Analysis 

Overall Soil Composlle (1)4oz wide mouth 4 degrees C 
Tellon-lined lid 

ERM. Inc ( B ) 10 days - VOA 
28 days - TPH 

(1)32oz wkle mouth 4degreesC ERM. Inc ( B ) 7 day until extraction. 
jar Tetlon-llned lid analysis within 40 days 

ol extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns,A/Es,PC8s. Pesticides; Per EPA CLP Protocol 

Contaminant Extraction 
Trealability 

alter surfactant 
(Continued) 

Sludge Tank and PH ComposHs (1)4oz wide mouth 4degnBesC ERM. Inc ( B ) 10 days • VOA 
jar Tellon-llned lid 28 days - TPH 

(l)32oz wWe moulh 4degtBesC ERM. Inc ( B ) 7 day until extraction, 
jar Tellon-llned lid analysis within 40 days 

ol extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns.A/Es.PCBs, Pesticides: Per EPA CLP Protocol 

Spent Extract ion Fluids Ganaratad 
Dur ing Traalmant o l : 
Soil Ftol Spot-PCBs |1)1- l l t * r amber 

glass bonis 
4degrBesC ERM, Inc ( B ) 7 day unlll extraction, 
Tetlon-llned lid analysis within 40 days 

of extract preparation 

Total PCBs, Per EPA CLP Protocx)l 

Soil Hot Spot Composlle 

Overall Soil Composits 

(2)40-ml screw-cap 
tellon-llned vials 

zero headspace 
HCI addilun 
4 degrees C 

ERM, Inc 

(2)40-ml screw-cap 
tellon-llned vials 

zero headspace 
HCI addllton 
4degrBesC 

ERM. Inc 

( B ) 14days- VOA 
28 days - TPH 

(2)1-l l lsr amber 4degreesC ERM, Inc ( B ) 7 day until extraction. 
glass bottles Tetlon-llned lid analysis within 40 days 

ol extract preparation 

(1)1-liter amber 4degreesC ERM, Inc ( B ) 7 day until extraction, 
glass bottle Teflon-lined lid analysis within 40 days 

of extract preparation 

( B ) 14 days -
28 days 

VOA 
TPH 

(2) l - l l l e r amber 4degrBesC ERM, Inc ( B ) 7 day until extraction, 
glass bottles Tellon-llned lid analysis within 40 days 

of extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/NsA/Es; Per EPA CLP Protocol 

TCL Pestteides. PCBs. Per EPA CLP Protocol 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL Brt^sA/Es; Per EPA CLP Protocol 

(1) 1-llter amber 4degree8C ERM. Inc ( B ) 7 day until extraction. 
glass tattle Teflon-lined lid analysis within 40 days 

of extract preparation 

Spent Extract ion Fluids Ganaratad 
Dur ing Treatment o l : 
Sludge Tank and Pit Composite (2)40-ml screw-cap 

tellon-llned vials 
zero headspace 
HCI addition 
4 degrees C 

ERM. Inc ( B ) 14 days- VOA 
28 days - TPH 

(2)1-llter amber 4degreesC ERM, Inc ( B j 7 day until extraction, 
glass bottles Tellon-lined lid analysis within 40 days 

of extract preparation 

TCL Pestteides, PCBs, Per EPA CLP Protocol 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns.A/Es; Per EPA CLP Protocol 

(1)1-l i ter amber 4degrees C ERM. Inc ( B ) 7 day until extraction, 
glass boltte Tellon-lined lid analysis within 40 days 

of exiract preparation 

TCL Peslcides. PCBs. Per EPA CLP Protocol 
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Applicable 
Technology 

Sarrple 

__[ffi«_ 
Sarrple 

Container 

SCP/Carlstadt, New Jeraey 

Method ot 
Preservation 

Shipped 

B L _ 

T o a p 
Laboratory 

Allowable 
Holding 

Time 
Method ol 
Analysis 

Wasti Waters Generated 
Dur ing Treatment o l : 
Soil Hoi Spot-PCBs ( l ) l - l i t e r amber 

glass bottle 
4 degrees C ERM, Inc ( B ) 7 day until extraction, 

analysis within 40 days 
ol extract preparation 

Total PCBs. Per EPA CLP Protocol 

Contaminant Extraction 
Treatability 

after surtactanl 
(con' t ) 

Soil Hot Spot Composlle (2)40-ml screw-cap 
leflon-llned vlals 

(2)1-liter amber 
glass bottles 

zero headspace 
HCI addition 
4 degrees C 

4degrBesC 
Tellon-lined lid 

ERM. Inc 

ERM. Inc 

( B ) 14 days • VGA 
28 days - TPH 

( B ) 7 day until extraction, 
analysis within 40 days 
of extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL BINsA/Bs; Per EPA CLP Protocot 

(1)1-liter amber 4degreesC ERM. inc | B ) 7 day until extraction, 
glass bottl* Tellon-lined lid analysis within 40 days 

of extract preparation 

TCL Pesticides. PCBs. Per EPA CLP Protocol 

Overall Soli Corrposite (2)40-ml screw-cap 
tellon-lined vials 

zero headspace 
HCI addltton 
4 degrees C 

ERM. Inc ( B ) 14 days < 
28 ctays 

VOA 
TPH 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

(2)1-llter amber AdegiaesC ERM. Inc ( B ) 7 day unlit extraction, 
glass bodies Tellon-llned lid analysis within 40 days 

of extract preparation 

TCL B/Ns.A/Es: Per EPA CLP Protocol 

(1)1-l l ler amber 4degrseeC ERM, Inc ( B ) 7 day until extraction, 
glass twtlla Tellon-llned lid analysis within 40 days 

of extract preparation 
Allowable 

TCL Pesticides. PCBs. Per EPA CLP Protocol 

Sludge Tank and PK Composite (2)40-ml screw-cap 
tellon-llned vlals 

zero headspace 
HCI addltton 
4 degrees C 

ERM. Inc ( B ) 14 days - VOA 
28 days • TPH 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocart>ons) EPA 418.1 

(2) l - l l le r amber 4degrsesC ERM, Inc ( B ) 7 day unlll extraction, 
glass bottles Tellon-tlned lid analysis wtthin 40 days 

ol extract preparation 

TCL B/Ns,A/Es; Per EPA CLP Protocol 

(1)1-liter amber 4degreesC ERM, Inc ( B ) 7 day until exlraclion. 
glass t»tl le Tellon-llned lid analysis within 40 days 

of extract proparatior} 

TCL Pestcides. PCBs. Per EPA CLP Protocol 

Contaminant Extraction 
Trealability 

atler CITRIKLEEN 
*tS% and 10%. 

separate trials) 

Treated Sol ids: 
Soil Hot Spol-PCBs ( f ) 32oz wide mouth 4 degrees C 

Teflon-lined lid 
( B ) 7 day until extraction, 

analysis within 40 days 
of extract preparation 

Total PCBs. Per EPA CLP Protocol 



TABLE 6-2 
Treatabi l i ty Study Treated Sample Chemicaf Analyaea 

SCP/Carlatadt, New Jersey 

Pages 

Applicable 
Technology 

Sample Sample 
Container 

(l)4oz wide mouth 
jar 

(1)32oz wWe mouth 
jar 

(1)32oz wWe mouth 
jar 

(l)4oz wide mouth 

Method of 
Preservation 

4 degrees C 
Telton-lined lid 

4 degrees C 
Tetlon-llned lid 

4 degrees C 
Teffon-llned lid 

zero headspace 
4degraesC 
Tellon-llned lid 

Shipped 
By 

ERM, Inc 

ERM, Inc 

ERM, Inc 

ERM, Inc 

To CLP 
Laboratory 

( B ) 

( B ) 

( B ) 

( B ) 

Allowable 
Holding 

Time 

10 days-VOA 
28 days - TPH 

7 day unlll extraction, 
analysis within 40 days 
ol extract preparation 

7 day until extraction, 
analysis within 40 days 
ot extract preparation 

10 days - VOA 
28 days • TPH 

Method of 
Analysis 

Contamlnar* Extraction 
Treatability 

alter CITRIKLEEN 
(5% and 10%. 

separate trials) 

Overall Soli Composite 

Sludge Hoi Spot BT^s 

Sludge Tank and Pit Composite 

TCL Volaliles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns.A/Es.PCBs. Pesticides; Per EPA CLP Protocol 

TCL B/Ns Per EPA CLP Protocol 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocartjons) EPA 418.1 

(1)32oz wkjs mouth 4degreesC ERM. Inc ( B ) 7 day until extraction, 
jar Tetlon-llned lid analysis within 40 days 

of extract preparation 

TCL a/N8.A/Es.PCa6.Peslk:ides; Per EPA CLP Protocol 

Spent E i l r ac t l on F lu ids Ganaratad 
Dur ing Treatment o l : 
Soil Hot Spot-PCBs ( l ) l - l l t a r amber 

glass bottle 
4degreesC ERM. Inc ( B ) 7 day unlll extraction. 
Tellon-llned lid analysis within 40 days 

of extract preparation 

Total PCBs. Per EPA CLP Protocol 

Overall Soil Composit* (2)40-ml screw-cap 
teflon-lined vlals 

(2)1-liter amber 
glass battles 

( l ) l - l l l e r amber 
glass bottle 

zero headspace 
HCI addltbn 
4 degrees C 

4 degrees C 
Tellon-llned lid 

4 degrees C 
Teflon-lined lid 

ERM. Inc 

ERM, Inc 

ERM, Inc 

( B ) 14 days - VOA 
28 days - TPH 

( B ) 7 day until extraction, 
analysis within 40 days 
ol extract preparation 

( B ) 7 day until extraction, 
analysis within 40 days 
of extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns,A/Es; Per EPA CLP Protocol 

TCL Pestk:ldes,PCBs, Per EPA CLP Protocol 

Sludge Hot Spot B/Ns (2) l - l l le r amber 4degrBesC ERM, Inc ( B ) 7 day until extraction, 
glass bottles Tetlon-llned lid analysis within 40 days 

ot extract preparation 

TCL B/Ns Per EPA CLP Protocol 

Spent Extract ion Fluids Generated 
During Treatment o l : 
Sludge Tank and Pit ComposKe (2)40-ml screw-cap 

tellon-llned vlals 

(2)1-liter amber 
glass bolttes 

zero headspace 
HCI addition 
4 degrees C 

4 degrees C 
Tetton-lined lid 

( B ) 14 days • VOA 
28 days - TPH 

( B ) 7 day until extraction, 
analysis within 40 days 
ot extract preparation 

TCL Volaliles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns.A/Es. Per EPA CLP Protocol 



TABLE 6-2 
Treatabi l i ty Study Treated Sample Chemical Ana lyses 

SCP/Carlstadt, New Jersey 

Applicable 
Technology 

Sarrple 
Type 

Sample 
Container 

Method ol 
Preservation 

Shipped 
By 

T o a p 
Laboratory 

Allowable 
Holding 

Time 
Method ol 
Analysis 

ConlaminanI Exlraclion 
Treatability 

after CtTRlKLEEN 
(5% and 10%. 

separate trials) 

Spent Extract ion F l u i d * Ganaratad 
Dur ing T r * * tmen t o l : 
Sludge Tank and Pit Composite (1)1-liter amber 4 degrees C ERM. Inc ( B ) 7 day unlll extraction, 

glass bottle Teflon-lined lid analysis within 40 days 
of extract preparation 

TCL Pestteides.PCBs. Per EPA CLP Protocol 

Wash Waters Gen* f * tad 
Dur ing Traalmant o l : 
Soil Hot Spot-PCBs (1)1-liter amber 4 degrees C ERM, Inc ( B ) 7 day until extraction, 

glass t)Ottle Tellon-lined lid analysis within 40 days 
of extract preparation 

Total PCBs. Per EPA CLP Protocol 

Overall Soil ComposHs 

Overall Soil Composlta (Cont.) 

(2)40-ml scrsw-cap 
tellon-llned vlals 

zero Iwadspace 
HCI additk>n 
4 degrees C 

ERM. Inc ( B ) 14 days • VOA 
28 days - TPH 

(2 ) l - l l t * r amb*r 4degrae«C ERM. Inc ( B ) 7 day until extraction, 
glass bottles Tellon-lined lid analysis within 40 days 

ot extract preparation 

( t ) t - l l t e r amber 4degrBeeC ERM, Inc ( B ) 7 day unlll extraction, 
glass bottle Telion-llnsd lid analysis within 40 days 

ol extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/NsA/Es; Per EPA CLP Protocol 

TCL Pesticide6,PCB6. Per EPA CLP Protocol 

Sludge Hot Spot B/Ns (2) l - l l ts r amber 4degreeEC ERM, Inc ( B ) 7 day until extraction. 
glass bottles Teflon-lined lid analysis within 40 days 

of extract preparation 

TCL B/Ns Per EPA CLP Protocol 

Sludge Tank and Pit Composlta (2)40-ml screw-cap 
tellon-lined vlals 

zero headspace 
HCI addltbn 
4 degreesC 

ERM. Inc ( B ) 14 days-VOA 
28 days • TPH 

(2)1-liter amber 4degreesC ERM. Inc ( B ) 7 day unlll extraction, 
glass bottles Tellon-llned lid analysis within 40 days 

ol extract preparation 

( l ) l - l l l e r amber 4degreesC ERM. Inc ( B ) 7 day until extraction, 
glass bottle Tellon-llned lid analysis within 40 days 

ol extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns>VEs: Per EPA CLP Protocol 

TCL PestlcWes.PCBs. Per EPA CLP Protocol 

ConlaminanI Eitraclk>n 
Treatabilily 

alter sequential 
trials with three 
extractbn llulds: 
a)5% aq. suriactant 

f.bT>0% HCI 
,•0^10% CITRIKLEEN 

Treatad Sol ids: 
Soil Hot Spol Composite 

Overall Soil Composite 

(t)4oz wide mouth 
jar 

(l)32oz wide mouth 
)ar 

(1)407 wide mouth 
jar 

4 degrees C 
Tellon-llned 

4degi«esC 
Tetlon-llned 

4degreefiC 
Teflon-lined 

lid 

lid 

lid 

ERM. 

ERM. 

ERM, 

Inc 

Inc 

Inc 

( B ) 

(B) 

(B) 

10 days • VOA 
28 days - TPH 

7 day until extradion. 
analysis within 40 days 
oi extract preparation 

10 days - VOA 
28 days - TPH 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns,A/Es,PCBs. Pesticides; Per EPA CLP Protocol 

TCL Volaliles Per EPA CI P Protocol and 
TPH j ro la l Pelroteum Hydrocarbon,?) EPA 4)8,1 



Applicable 
Technology 

Sanple 
Type 

TABLE 6-2 
Treatabil i ty Study Treated Sampia Chemical Analya 

SCP/Carlatadt, New Jeraey 

Pages 

Sarrple 
Container 

(1)32oz wide mouth 
jar 

(1)4oz wide mouth 
jar 

(1)32oz wide mouth 
jar 

Method of 
Preservalion 

4 degrees C 
Tetlon-llned lid 

4 degrees C 
Tellon-iined lid 

4 degrees C 
Tellon-lined lid 

Shipped 
By 

ERM. Inc 

ERM. Inc 

ERM. Inc 

To CLP 
Laboratory 

( B ) 

( B ) 

( B ) 

Allowable 
Holding 

Time 
Method ot 
Analysis 

ConlaminanI Extraction 
Treatabilily 

alter sequential 
trials with three 
extraction llulds: 
a)5% aq. suriactant 
b)10% HCI 
c)10% CITRIKLEEN 

Treated Sol ids: 
Overall Soli Composite 

Sludge Tank and Pit Composite 

7 day until extraction, 
analysis within 40 days 
ol extract preparation 

10 days• 
28 days 

VOA 
TPH 

7 day until extraction, 
analysis within 40 days 
ot extract preparation 

TCL B/Ns.A/Es.PCBs. Pesticides: Per EPA CLP Protocol 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns.A/Es.PCBs: Per EPA CLP Protocol 

Spent Extract ion Flulda Ganaratad 
Dur ing Traalmant o l : 
Soil Hot Spot Composit* (2)40-ml screw-cap 

lellon-linad vials 

(2)1-liter amber 
glass bottles 

( l )1 - l i l a r amber 
glass bottle 

zero headspace 
HCI addition 
4 degrees C 

4 degrees C 
Teflon-lined lid 

4 degrees C 
Teflon-lined ltd 

ERM. Inc 

ERM, Inc 

ERM, Inc 

( B ) 

( B ) 

( B ) 

14 days 
28 days 

VOA 
• TPH 

7 day until extraction, 
analysis within 40 days 
ol extract preparation 

7 day until extraction, 
analysis within 40 days 
ot extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/NS.A/E6; Per EPA CLP Protocol 

TCL Pestickies, PCBs Per EPA CLP Plotocol 

Overall Soil Composite (2)40-ml screw-cap zero headspace 
teflon-lined vlals HCi addlibn 

4 degrees C 

(2)1-titer amber 
glass bottles 

( l ) l - l i l a r amber 
glass bottle 

4 degrees C 
Tellon-llned lid 

4 degreesC 
Tellon-llned lid 

ERM, Inc 

ERM, Inc 

ERM, Inc 

( B j 

( B ) 

( B ) 

14 days 
28 days 

VOA 
- TPH 

7 day unlll extraction, 
analysis within 40 days 
ol extract preparation 

7 day unlll extraction, 
analysis within 40 days 
ol extract preparation 

TCL volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/NsA'Es; Per EPA CLP Protocol 

TCL PestfcWes, PCBs Per EPA CLP Plotocol 

Spent Extraction F lu id * Generated 
Dur ing T ra* tm*n t o l : 
Sludge Tank and Pit Composite (2)40-ml screw-cap zero headspace 

leflon-llned vlals HCI addition 
4 degrees C 

(2)1-liter amber 
glass bottles 

(1)1-ll ler amber 
glass bottle 

4 degrees C 
Tellon-llned lid 

4 degrees C 
Tetion-lined lid 

ERM, Inc 

ERM. Inc 

ERM, Inc 

( B ) 

( B ) 

( B ) 

14 days • 
28 days 

VOA 
TPH 

7 day until extraction, 
analysis within 40 days 
ol extract preparation 

7 day unlll extraction, 
analysis within 40 days 
of extract preparation 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

TCL B/Ns,A/Es: Per EPA CLP Protocol 

TCL Pestfcldes, PCBs Per EPA CLP Rolocol 
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SCP/Carlstadt, New Jeraey 

Applicable 
Technology 

Sarrple 
Type 

Satrple 
Container 

Method ol 
Preservation 

Shipped 
By 

ERM. Inc 

ERM. Inc 

ERM. Inc 

ERM. Inc 

T o a p 
Laboratory 

( B ) 

( B ) 

( B ) 

( B ) 

Holding 
Time 

14 days - VOA 
28 days • TPH 

7 day until extraction, 
analysis wtthin 40 days 
ol extract preparation 

7 day until extraction, 
analysis within 40 days 
ot extract preparation 

14 days- VOA 
28 days - TPH 

Method of 
Analysis 

Contaminant Extraction 
Trealablllly 

alter sequential 
trials with three 
extraction llulds: 
a)5% aq. suriactant 
b)10% HCI 
c)10% CITRIKLEEN 

Wash Waters Generatad 
During Treatment o l : 
Soil Hot Spol ComposHe 

Overall Soli Composits 

(2)40-mt screw-cap 
lellon-llnsd vials 

(2 ) l - l l le r amber 
glass bottles 

( l ) l - l l i e r amber 
glass bottle 

(2)40-ml screw-cap 
lellon-linad vlals 

zero headspace 
HCI additcn 
4 degrees C 

4 degrees C 
Tellon-llned lid 

4 degrees C 
Tellon-lined lid 

zero headspace 
HCI addllion 
4 degrees C 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocartjons) EPA 418.1 

TCL 8/NsJ^/Es; Per EPA CLP Protocol 

TCL Pestcides. PCBs Per EPA CLP Rotocol 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

(2) l - l l ta r amber 4degrBesC ERM. Inc ( B ) 7 day unlll extraction. 
glass botllas Tellon-lined lid analysis within 40 days 

ot extract preparation 

TCL B/NsJV/Es; Per EPA CLP Protocol 

Overall Soil Composite ( l ) l - l l t e r amber 4degrBesC ERM, Inc ( B ) 7 day until extraction, 
glass bottle Tellon-llned lid analysis within 40 days 

ol extract preparation 

TCL Pestteldes, PCBs Per EPA CLP Rotocol 

Sludg* Tank and Pit Composite (2)40-ml screw-cap 
tel lont lned vlals 

zsroheadspace 
HCI additton 
4 degrees C 

ERM, Inc ( B ) 14 days - VOA 
28 days - TPH 

TCL Volatiles Per EPA CLP Protocol and 
TPH (Total Petroleum Hydrocarbons) EPA 418.1 

(2)1-liter amber 4degreesC ERM, Inc ( B ) 7 day unlll extraction, 
glass bottles Teflon-fined lid analysis within 40 days 

of extract preparation 

TCL B/igsA/Es; Per EPA CLP Protocol 

( l )1 - l l t * r amber 4degreesC ERM, Inc ( B ) 7 day until extraction, 
glass bottle Teflon-lined lid analysis within 40 days 

ol extract preparation 

TCL PeslteWes. PCBs Per EPA CLP Rotocol 

Thermal Treatment Ash from Hot Spot Soli 
Composite-Metals (6 samples) 

QO 

(1) Dl/Methanol 
rinsed clear glass 
battle 

4 degrees C 
Tellon-llned lid 

ffiR (A ) 
( 0 ) 

10 days TAL Metals, per EPA CLP Protocol 
PCB Organics - EPA CLP Protocol 

Elemental C,H,N,S,CI (ultimate analysis) 
EP Tox Metals 

Extraction SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 

Cadmium SW 846-6010 
Chromium SW 846-6010 

Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 

Silver SW 846-6010 



TABLE 6-2 
Treatabi l i ty s tudy Treated Sample Chemical Analyaes 

SCP/Carlstadt, New Jersey 

Applicable 
Technology 

Sarrple 
Type 

Sarrple 
Container 

Method ol 
Preservation 

Shipped 

By 
T o a p 

Laboratory 

Allowable 
Holding Method ot 

Analysis 

Thermal Treatment Ash tram Skjdge Tank and 
PH Composite (6 sarrples) 

(1) Di/Methanol 
rinsed clear glass 
bottle 

4 degrees C 
Teflon-lined lid 

ffiR ( A ) 

( D ) 

10 days TAL Metals, per EPA CLP Protocol 
PCB Organics - EPA CLP Protocol 

Elemental C,H,N,S,Ci (ultimate analysis) 
EPTox Melals 

Exlraclion SW 846-1310 
Arsenic SW846-7060 
Barium SW 846-6010 

Cadmium SW 846-6010 
Chromium SW 846-6010 

Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 

Silver SW 846-6010 

Rue gas (6 samples) Modified Method 5 
Sampling Train 

S t (C) 7 days Particulate Metals (TCL); Total hydrocartxins; Total PCBs; HCI 
Per EPA CLP Protocol EP Tox matab (depends on sutliclent 

paniculate collected) 
EP Tox Melals 

Extraction SW 846-1310 
Arsente SW846-7060 
Barium SW 846-6010 

Cadmium SW 846-6010 
Chromium SW 846-6010 

Lead SW 846-7421 
Mercury SW 846-7470 
Selenium SW 846-7740 

Silver SW 846-6010 

GHOLMD WATER 

Sleam Stripping 
Treatability 

Eftlusnt |2)40-ml screw-cap 
lellon-tinad vlals 

(2)1-llter amber 
glass bottle 

( t ) M i l e r amber 
glass t>ottle 

zero tieadspace 
HCI addltbn 
4 degrees C 

4 degrees C 
Tellon-llned lid 

4 degrees C 
Tellon-llned lid 

APVCrepaco ( B ) 14 days 

APV Crepaco ( B ) 7 day until extraction, 
analysis within 40 days 
of extract preparation 

APVCrepaco ( B ) 7 day until exlraclion, 
analysis wllhin 40 days 
ol extract preparation 

TCL Volatlles,Per EPA CLP Protocol 

TCL BINS. A/Es: Per EPA CLP Protocol 

TCL Pesticides, PCBs;Per EPA CLP Protpcol 

Effluent (2)40-ml screw-cap 
tellon-llned vlals 

zero headspace 
HCI additton 
4 degrees C 

APV Crepaco ( B ) 14 days TCL Volatile8,Per EPA CLP Protocol 
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SCP/Car ls ladt , New Jersey 

Applicable 
Technology 

Sarrple 
Type 

Sanple 
Container 

(2) l - l l te r amber 
glass bottle 

(1)1-liter amber 
glass bottle 

(2)40-ml screw-cap 
teflon-lined vials 

(2)1-liter amber 
glass boltia 

(1)1-l i ter amber 
glass bottle 

par In la rmed la ts : 
(2)40-ml screw-cap 
isfion-linad vials 

(2)1-liter amber 
glass bottle 

(1)1-l i ter amber 
glass bottle 

Method of 
Preservation 

4 degrees C 
Telton-lined lid 

4 degrees C 
Tellon-lined lid 

zero headspace 
HCI addition 
4 degrees C 

4 degrees C 
Tetlon-llned lid 

4degrBesC 
Tellon-lined lid 

zeroheadspace 
HCI addltbn 
4degreesC 

4 degrees C 
Tellon-llned lid 

4 degrees C 
Tellon-llned lid 

Shipped 
By 

APV Crepaco 

APV Crepaco 

CF Systems 

CF Systems 

CF Systems 

Peroxidation Sys. 

Peroxidation Sys. 

Peroxidation Sys. 

T o a p 
Laboratory 

( B ) 

( B ) 

( B ) 

( B ) 

( B ) 

( B ) 

( B ) 

( B ) 

Allowable 
Holding 
Time 

Method ol 
Analysis 

GROUNDWATER 

Ground Water 
Steam Stripping 

Trealability 
(Continued) 

Crltlcal-Fluld Extraction 
Treatability 

Ellluent 

Eflluent 

UV/Peroxidation 
Treatability 

12 Trealmenl intennedlates 

7 day until extraction, 
analysis within 40 days 
of extract preparation 

7 day until extraction, 
analysis within 40 days 
ol extract preparation 

14 days 

7 day until extraction, 
analysis within 40 days 
of extract preparation 

7 day until extraction, 
analysis within 40 days 
ot extract preparation 

14 days 

7 day until extraction, 
analysis within 40 days 
ol extract preparation 

7 day until extraction, 
analysis within 40 days 
oi extract preparation 

TCL B/Ns, A/Es; Per EPA CLP Protocol 

TCL Pesticides, PCBs;Per EPA CLP Protpcol 

TCL Volatiles,Per EPA CLP Protocol 

TCL B/Ns, A/Es: Per EPA CLP Protocol 

TCL PeslteWes, PCBs:Per EPA CLP Protpcol 

TCL Volatlle6,Par EPA CLP Protocol 

TCL B/Ns, A/Es; Per EPA CLP Protocol 

TCL Pestteldes, PC8s;Per EPA CLP Protpcol 

Optimal Trial Eflluent (Z)40-ml screw-cap 
tellon-llnad vials 

(2)1-l i ter amber 
glass bottle 

(1)1-liter amber 
glass bottle 

zero headspace Peroxidation Sys. ( B ) 
HCI addHbn 
4degree8C 

4 degrees C Peroxidalion Sys. ( B ) 
Tellon-llned lid 

4degreesC Peroxidation Sys. ( B ) 
Tellon-lined lid 

14 days 

7 day unlll extraction, 
analysis within 40 days 
ol extract preparation 

7 day until extraction, 
analysis within 40 days 
ol extract preparation 

TCL VolatHes and TICs.Per EPA CLP Protocol 

TCL B/Ns, A/Es and TICs Per EPA CLP Protocol 

TCL Pesticides, PCB6;Per EPA CLP Protpcol 

Grajwlar Activated Cartxin Influem (2)40-ml screw-cap 
tetlon-llned vials 

zero hpeadspace 
HCI addltbn 
4 degrees C 

Calgon Carbon Corp. ( B ) 14 days TCL Volatiles.Per EPA CLP Protocol 



Applicable 
TechrToloqy 

Sanpla 
Type 
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Sample 
Conlainer 

Method ol 
Preservalion 

SNpped 
By 

T o a p 
Laboratory 

Allowable 
Holding 

Time 
Method ol 
Analysis 

GROUrO WATER 
Granular Activated CartMn Inlluent (2)1-titer amber 4 degrees C Calgon Carbon Corp. ( B ) 

glass bollle Tellon-llned lid 

(1)1 tiler amber 4 degrees C Calgon Carbon Corp. ( B ) 
glass bottle Tellon-lined lid 

( l ) l - l l t e r 
polyelhylene bottle 

HN03 addllion Calgon Caibon Corp. ( B ) 

7 day until extraction, 
analysis within 40 days 
ol extract preparation 

7 day until extrartlon. 
analysis wiihin 40 days 
ol extract preparation 

6 months: Hg - 28 days 

TCL BiHs. A/Es; Per EPA CLP Protocol 

TCL Pesticides. PCB6:Per EPA CLP Protpcol 

TAL Melals: Per EPA CLP Protocol 

Ellluent (2)40-ml screw-cap zero headspace Calgon Caibon Corp. ( B ) 
tafion-linad vials HCI addltbn 

4 degrees C 

(2)1-lltar amber 4 degrees C Calgon Caitwn Corp. ( B ) 
glass bonle Tellon-iined lid 

( l ) l - l l t e r amber 
glass iMnle 

( l ) l - l i t a r 
polyathylana bollle 

4 degrees C Calgon Caibon Corp. ( B ) 
Teflon-lined lid 

HN03 addition Caigon Caitjon Corp. (B ) 

14 days 

7 day unlll exlraclion. 
analysis within 40 days 
ol extract preparation 

7 day until extraction, 
analysis wllhin 40 days 
of extract preparation 

6 months; Hg - 28 days 

TCL Volatlles.Per EPA CLP Protocol 

TCL B/Ns, /VEs; Per EPA CLP Protocol 

TCL Pesttakles. PCBs:Per EPA CLP Protpcol 

TAL Melals: Per EPA CLP Protocol 

(A) Compuchem Laboralorles 
Research Triangle Paik, NC 
Organics: SOW 10/86. twHh raviakin* through 7/87 
inorganics: SOW 7/87 

(B) Lancaster Laboratories 
Lancaster, PA 
Organica: SOW 10/86, wHh revlstons through 7/87 
Inorganica: SOW 7/87 

(C) ENSECO, inc. 
West Sacramento, California 
Organics: SOW 288 
Inorganics: SOW 7/87 

(D) Northeastern Analytical Corporation 
Medford, NJ 
Non protocol ultimate analyses 

O 


